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To a Right Honourable 
GEORGE 
Lord DART MOUTH, 
Maſter ofthe Horſe to- 


K. James II. 


Maſter General of His Majeſty's 
Ordnance -and Armories, One 
of His Majeſty's moſt Honou- 
rable Privy Council, 0c. 


This ſmall Mathematical Treaſury is hu ED 
bly Dedicated and preſented by 


My LORD, 
Tour Howour's moſt humble 


and obedient Servant 4 


: John Taylor: 


THE 
PREFACE 


IREADE R, 


bo ro profitable the ſtutly of 
the Mathematicks hath been to theſe 
Britith Iſlands, and to all other parts of the 
Univerſe in which any kind of good Learning 
bath been eſteemed and prattiſed, is well 
known to all wiſe and judicious men. And 
indeed it is an undeniable truth, that among 
all humane Arts and Sciences whatſoever, 
the Noble Science Mathematical hath 8þ- 
tained the greateſt evidence of tertainty, as 
being the Queen of Truth that impoſeth no- 
thing on her Subjetts but what ſke proves by 
moſt infallible Demorſtrations: 

Now this prerogative reſults from the 
wverity and perſpicuity of its Principles, 
which conſiſt of Deſinitions , Poſltulats 
and Axioms. Hence comes it to paſs that 
all Propoſitions that are proved 'by thoſe 
moſt infallible Precepts are called certain 

A 2 demon* 
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| To the Reader. 


demonſtrative truths ; for which cauſe it 

hath been the endeavour of ſundry Philoſo- 

| phers 70 make the force of their — 

(afar, ag the quality of-their diſcourſe 

4 wohld admit ) amount unto Mathematical 

$ Demonſtrations, as being the moſt convin- 

* cing proof of 4 Propoſition | that by humane 
reaſoning can be given. 

Now having for divers years (amongſt my 
other Studies) been converſant in the ſtudy 
of the Mathematicks, and for my own pri- 
ate uſe compiled this Treatiſe,” never in the 

| deaſh intending it ſhould have appeared in 
publick in this nice and critical Age; 'but 
tt hy chance falling \into the hands of ſome 
of wsMachemarichl Friends: and" Acquain- 
tance, 1 have at their regueſts'condeſcended 
to. publiſh 'it , though not \without a great 
guerſion in: my own mind to expoſe my ſelf 
in ny publick thing. ; | 
\\, But this difficulty being. pvercome, I fhall 
. give the Imparrtial Reader: 'to' anderſtand 
that I have. faithfully compiled this Treatiſe 
from the beſt af Authors (and: my own Ex- 
perience) that I. have contrafled their wva- 
taous Works into this little Cabinet or-choice 
Compendium of the 'Mathematicks SOD 
which thou ſhalt find the whole Subjef clear- 
ly and intelligibly handled; I have uſed a 
plain and Ke 4 method : I have laboured to 
| be 
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To the' Reader. 
be 'as plain and' perſpicuous: as poſſible : 1 
have. applied. ſnch Examples to.cach as may 
beſt demonſtrate © their Operation ,. he -moſt 
eafie for memory, and applicable to prattices 
here- 1s indeed. Multum in Parvo, the whole. 
Marrow of the Mathemaricks # in this 
Tra& afforded thee, which is as a true and 
Goldeti Key to unlock the chotceſt myſteries 
in thoſe Arts contained. | 
Thus, Reader. , '{ have laid-my-. laboars 
before thee, and muſt intreat. thee to uſe. me 
as thou wouldſt be . dove by ,, which is the 
Spontaneous att of every xvod man, | 
But if this: ſhall chance to fall into the 
hands of any curious conceited perſon, who 
thinks himſelf wiſer than the reſt of the 
world, and ſo he beginneth enviouſly to carp 
hereat, and like a Countrey Cur bark at my 
backfide, to him I ſhall in modeſty onely ſay, 
------Facilius: eſt untcuivis noltrum aliena 
curios obſervare : quam propria negotia 
> agere. '7is much eafier for thoſe cap- 
S. Readers #0 carp than to copy. = 
* Ff the Colletivns of Authors ſhall offend 
any, and ſo procure the ſame cenſure with 
the Jackdaw, as our learned Poet hath long, 
fince cautioned againſt ------ 
Ne, {fi forte ſuas repetitum venerit olim 
Grex avium plumas, moveat cornicula 
Furtivis nudata coloribus. [ riſum, 
A} 1 would 


To the Reader. 


7 would have ſuch contentious Readers 
know that 1 have robbed no man of the ho- 
our of his Works, but have given to each bis 
Aue ; only I have borrowed ſome choice things 
.of them , which is no more than what the 
moſt learned have always done. 


Thus, Courteous and Impartial Reader, 
tis only for thee that 1 have taken theſe 
pains, and have ſubmitted to the publication 
hereof, and it is to thee the future parts of 
my ſtudy ſhall be ſerviceable, hoping that 
thou wilt find ſucceſs in all thy Studies accor- 
ding to thy defire and endeavour ; which are 
_ fhall be the hearty wiſhes of him who is 


Thine and 2rania's 


Servant, 


Fobn Tayfe. 


TotheREADER. 


RE2s deſired to peruſe this Mathematical 
Treaſury, accordingly to gratifie the Re- 
of my Friend I did, and I muſt confeſs 
with no ſinall fatisfaftion ro my ſelf to ſee fo 
much Practical Matter of uſefull Mathematical 
pots ſo neatly and compendiouſly digeſted into 
his Portable Volume ; 'rwill be uſefull not 
only to Learners and meer Tyro's, bur to others 
alſo who have made ſome confiderable progreſs 
'in theſe Studies. Tis well Methodiz'd, very 
Conciſe, yet Plain and Perſpicuons, fo that any 
on of a pregnant fancy, may. without a 
Tutour' (in ſome reaſonable time ) wade 
through the whole, or any- part thereof, and 
ſuch as would be more expeditious may take 
the aſſiſtance of a Teacher to inſtrut them. 
The Author is wholly a ſtranger to me, but 
to give him his due, in my opinion he has dif- 
charg'd himſelf like a Maſter in theſe Arts, and 
an Ingenious Mathematician, to whomlI return 
thanks for this his generous offer in preſenting 
his Mathematical Treaſury to the Publick, and 
remain 
October A true Lover of the Mathemati- 
25. 1686. cal Sciences, and all ſuch that 
really delight in thoſe pleaſing 
(but uſefull) Speculations, 
From my Houſe in 
Rfios Cry 
aldwin's Gardens, y 
over againſt the Old Henry Cole) ” 
J H-!- i> the Wall, A 4 
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, "Courteons Reeder, oo eo oe 
T Have .peruſed this Treatiſe, and-find 

- that; thei Anthor has in-every reſpec 
diſcharged' himſelf like an ' Arti/;* the 
Work throughout the whole , 15 very 
plain'and' ealie,, nothing being -omirted 
that might render it Tatclligible - to the 
meaneſt capacity : And. indeed, 'I know 
not . any Treatiſe of this nature extant 
that is-more Practically handled, fo that b 
doubt: not but that it will be very ſervices 
able 'to the Publick; ' and that thou'in 
particular ' mayſt find 'incouragement ,m 
the peruſal thereof, is'the hearty wiſh of 
him Wo i man? 4 


% 


Thine 'and Truths Servant, 


John Hawkins, Philomath: 


* 


O&Fob. 30. 1686, 
; 2h. 40" P.M. . 
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Mer. John Zaylor,” inchedeſerved 
Praiſe of -his Exceltent Book 
- intituled 7beſaurarium Mathema- 
tice, _ 
A Tlas and Hercules whom Poets feign, 
The heavy load of the Earth to {uſt am : 
If ſo? great Toyl and Labour then they took, 


Tet not ſo much as thou haſt in thy Book. 
Not like to them thy Labours, fi ons are, 


Ty works ſo true zngenious and. [0 rare, 
a 


t. ſeldom yet ſuch works from-mas did flow, 
For thou by them doſt teach us all to know 
The ſecrets F all Sciences and Art, 
Which freely unto us thou doſt impart. 
Thou ſbew ſt ms how. Numbers to underſtand, 


And. how the Speech of Numbers to command. 


Geometry, the Queen of truth, did ceaſe 

The Egyptian trouble, and did cauſe a peace; 

When proudly Nile bad overflows their ground, 
And all their Bounds and Land-marks did confound : 
By it, each man bis proper Right did gain, 

And Peace by it great Egypt did obtam. 

This Art ſo conſpicuous thou haſt made, 

That to thy Glory it can never fade. | 

By Sines, Tangents and Secants thou doſt ſhow 
Us all the parts of "Triangles to know. 

Thy lofty Genius viewed the Stars on high, 
So that full well thou know'ſt Aſtronomy. . 
A 


"All motions of the Sun and Planets thou 
Doſt anderſtand, thy works do ſbew it now. - 
For theu ſuch Rules and Precepts doſt apply, 
In this thy Book unto Aſtronomy; - 
Demonſtrated by rules ſo rare and plain, 
That he's a Dunce that can't it now obtain, 
Thus having view'd the Spheres of Heaven wel, 
Then.on our Mother Earth thy Genius fell. 
Thou viewd'ſt her round, ev/n by inſpeting all 
The known parts of the Coſometick Ball. 
Hnd here in this thy Book thou let ſt us ſee, 
How Nations all moſt diſagreeing be. 
The Seaman he adores thee as his Friend, 
So liberal unto him thy Art doth lend ; 
And thou from him wilt not thy Talent hide, 
Thy Book's a Light-houſe Mariners to guide. ' 
Surveying thou doſt teach and that 7 plain, 

at any one that Art may well obtain : 
And by that means Injuſtice to disband, 
Attending Lord and Tenant of the Land. 
To thee the Brooks and Springs do all ſubmit, 
And they will glide to that place thou think | fit. 
Thou ſhew'ſ# Mechanick well to apprehend, 
To meaſure Board or Glaſs, nay as & Friend, 
Teacheſt them how both Timber round and ſquare, 
And Stones to meaſure of what kind ſo ere. | 
Therefore to thee they praiſes ſtill will give, 
And tho" thy Body's dead thy Fame hall Izve. 
The Art of Gauging thou doſt plainly teach, 
And farther far than wortby Oughrred reach © 
Into the Myſtery of that curious part, | 
And noble Branch of Mathematick Art. 
T hou meaſureſt the courſe of times ſhort tay, 
Thus Dials ſhew us how time flies away; 


CL EETY Bn fro Sao_ cab... a” 


That thereby we may mind our fading breath, 

And preparation make for cert ain death. 

Thy Book's alſo prepar'd Mars to withſtand, 

In raiſing Forts for to defend the Land. 

In ordering Armies in Battail aray, 

cy Enceinpeg pom tg mate s Bay. 

The Gunner's Magazine /ies in this Tract, 

From whence dire&ions he may have to ſack, 

Or ſtorm a Town,or batter down a wall, 

Or make a Breach and at the joyfull fall 

Of Tyrrets high Huzza's to make for joy, 

And entring in, his Enemies deſtroy, 

Theſe curious Arts with more than hereare nam'd , 

In this rich treaſury ſo neatly fram'd, 

Our friendly Authour doth to all impart, 

Wiſhing ſucceſs, and that with all his Hears. 

But ſtop my Muſe let us not be ſorude, 

Well only wiſh him well and ſo conclude. 

Maiſt thou, O Authour of this Treaſury, 

Reap to thy ſelf profit and praiſe thereby ; 

I Andmaiſt thou ever, ever happy be, 
That we more of thy Learned works may ſee. 

Live thou in ſplendid comfort to t 9a. 

So prays thy humble Servant, and thy Friend, 


July 20, 
1686, 


Geo, Barrow. 


To the Learned Authour my much 
refpected Friend Mr. Fohn Taylor 
on his Herculean labours in the 
Compoſure of this Excclent 
Mathematical Treaſury. 


I mnecreaſe our Muſe,rouze up ye Siſters nine, 

O » us:befow your Art that we may praiſe . 

H, « works, bis worth and bis real" deſign ; 

N "or honour ain, bat'sRill aloft to raiſe. ' © 
Vain Glory's t0 him bhuit 4 triflipg Toy, 
"Tis Art alone, 'Tis that which 1s bis Foy. 

wt ef view'd 

T he Earth he hath trecd,” the Spheres [4 Heav'n 

A nd Stars and#Seas whoſe billows loud do roar ; 

- Y et is he not nor can hee [0 rude 

L ike many. others to lock up his fore, 

O h be doth not! * bis Treafie op” doth ſtand : 

R ecerve it as Fewel from his Hand. 

" Our noble Friend ani Authour what's thy due ? 
Honor thou'fligh?/t, Treafart's t00 vain for you. 
Thy mind is fixt on Sciences above, 

Thou art Urania's fawourite and love. 

Thou knowſt her ways her Art's atthy command , 

She {mile} upon thee,guides thee by the hand : 
For whichthy Name we will extoll and praiſe, 

. Afar: as Photbus ſerlds his golden raies. 
Therefore in happineſs let thy time run, 

And reſt in Peace when that thy Period s come. 


vept. 27. 1686, F 
Tho. Robinſon. 


An Acroftick, on the Name of my 
much tefpected and ingenious 
Friend Mr. fohn: 7 aylor. 


I f Mathematicks be the Art to teach, 
O by thy Bovk the Learned then may reach 


H' eavens Poles, and Circles withont doubt or fear, 
N 0x70 find out each Star it's Hemiſphere. 


T. hough Archimedes hath much glory got 
A mongſt the Syracuſians, why not, 
Y / ea States be erefted to thy Name? 


L * #t Eagles wings towre and ſoar thy fame. 
O. happy waiſt, .- he, and this #hy, Book 
4 R  eaders inſtruth when & re they init look. 
, London, July 29. 1686. 
Fran. Pierce, 
> ADVERTISEMENTS. 


ol. LL Gentlemen, or other Perſons that 
ſhall have occaſion for any ſort of Mathe- 
1 14. matical Inſtruments,either for Sea or Land, 
1d, be furniſhed by Fobn Horgan, Mathema- 
ment-makeriunder St. Dunſt an's Church 

s, th Fleer-frect,. London: 


Ar St. George's Church ini Southwarkare taught 
Vriting, : Arithmetick, Merchants Accounts, 
zeometry, TI rigonometry, Aſtronomy, - Navi 
ation, Suryeying, Dialling, Gauging and Gun- 


ſon. ery, by foly Hawkins, Philomach. 


- 


Arts and Sciences Mathe matical, profeſs d and taught by 

HENRY COLEY, Philomath. at his Houſe in Baldwins 

Court over againſt the Old Hole in the Wall, 5n Bald- 
wins Gardens near Grays-Inn-Lane. 


ARITHME.- F Whole Numbers and Vulgar Fractions. 
TICK in ? Decimal, and by Logarithms. 

GEOME. Y The Rudiments thereof, alſo the Demonſtra- 
TRY. tion and Practice, according to the beſt Au- 


tours. _—_ 
leftial, and 
The uſe of the Globes 4 Terreſtrial. 
To project the Sphere in Plano to any Latitude 
ASTRO- } ſeveral ways. To calculate the Longitude and 
NOMY. , Laritude of the Planers,with their Declination 
and Aſcenſion. Alſo the true Time,Quanrity, 
and Duration of Eclipſes of the Luminaries 
for any time paſt or ro come. _ 
, Or the Dodtrin e and Calce- F Plain and 
lation of Triangles, both-- } Spherical. 


; Geometry. 
TRIGON®- .- Wirhthe Application of the Aſtronomy. 
. ſeveral Caſes thereofin the < Geography. 
moſt uſeful Queſtions in-- / Navigation. 


Dyalling,c 5 

NAVI- C In either of the three } Plain and 4 Q? 
GaTL principal kinds of by the< Mercator's I 5 : 
ON. Sayling, v12. $ Grear Circle. | 
DYAL Geometrically The Sector, and other © 
YAL- I toftrumentall Cy 4 convenient Scales. [Tan. 
* © Arithmetically The Logarithms, Sines & 1 


Several ready ways to meaſure a Plar, and 
divide Land, Cc. alſo the taking of Alti- | 
tudes, Profundities, Diftances, &c. roge- | 


"YE ther with the Menſuration of all manner of 


alſo all Solids, viz. Timber, Stone, @&e. 
Regular and Irregular. 


ING. / Superficies, as Bourds,Glaſs and Pavement; 


"To find the juſt quantity of Liquor in any ' 
Cask,whether full or partly empry. Alſo the 


GAGING. content or ſolidity of Brewers Veſſels, &c, 
Tuns, Coppers, Backs; Coolers, 654, 


ASTRO- In all irs parts, and according to the beſt Au- 
LOGY , rhors,wirh ſeveral varieries therein,not known 


to every Profeſſor. Non nobis nati ſumw. | 


K x 


of 
Va 


The Contents: 


| CHAP. L 
; () F Arithmetick Page 1, 
== "CHEE S 

' The Explanation and Uſe of the Table f 
| Logarithms. P. 158. 
1 CH AP. III. 
: The Explanation of the Sines, Tangents and 
3 Cecants. P. 28. 
| CHAP. IV. 

4 Of Geometry, P. 32. 
OS” CHAP. V. 

of T; Fogonemerry, or the Doftrine of Trian- 

gles. P. 59 
\ CHAP. VI 
Of Aſtronomy p. 96 
CHAP. VI 
29 Geography, with a - Deſcrip- 
tion of the Earthly Glo P. 122, 
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Of Navigation. p. 186, 

CHAP. I% 


q Y Surveying. P. 214+ 


Of Meaſuring! a Glaſs, Tiling, Pas 
ving, Timber, Stones and Irregu af So- 
lie ſuch as Geometry can. give no Rule 
for the _ _—_ P. __ 
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as of] CHAP XIIL. 


Of- Portifiedtion, an w the. mrodory | 
and beſt» yways now afed by the Ita- 3 
lian, Dutch, French and Engliſh Ingi- | 

- D{ers.. TR COT \V7J.- | f 

— CAP. MY. Me 

of Militark Ordpre, or the Enbatelin ad| | 
Encamping of | Sold. Hers. : Wars 3OL. | | 


CH a P, XY, 
Of Gunnery: 0th! "Pp. 408, 


ATalle of Lojwriebns, E P. 337- 
A Table of Proportional Partse.... -\Þ« "40H 


A Table of Artificial , " Sines . nd wo a 
© "gents. P. 417%} 


(1) 
Arithmetick. 


CHAP: I: 
Of ARITHMETICK. 


"Mot. 


— 


| RITHMETICK is Omnia quaecungque 2 
| ; an Art of num- primeva rerim natura 
E) Ks I. f Gs conſtruFa ſunt , Numc- 
ring WE; 10F 45 MAY» zporumt videntur ration? 
- IF nirude, or greatneſs, 1s formats, Hoc enim fuit 
LE - principale in animo con- 
the ſubje _ . Geome ditory exemplar. Boetivs 
try, 1o is multitude, or r;th, lib; 1. cap. 2. 
number , that of 4- 


'B rithmetick, 


I ſhall not in this place trouble you with the 
firſt Rudiments of Arithmetick, as Numerati- 
on, Addition , SubſtraCtion, Multiplication; 
and Diviſion : becauſe they ate already largely 
handled by many, as Mr. 'Leybotrn, Mr. Win- 
gate, and divers others; and alſo that then 
this Book would ſwell to too big a bulk for the 
Pocket, and {0 my deſign would be fruſtra- 
ed ; 1 ſhall therefore _ propoſe and ope- 

: rats 


17:7 


2 Arithmetical Propoſitions. 


rate ſome principal Propoſitions, that are of 
Special moment in Arithmetick, and which ? 
moſt immediately concern the other following ' 
parts of this Treatiſe. | 


SECTION L 


The Explication of ſome Arithmetical Pro- | 
poſitions. | 


PROPOSITION I. 


To three numbers given, to find a fourth in a Di- } 
rect proportion. 


Tooperate this proportion Multiply the third F- 
term, by the ſecond rerm, and their product 
divide by the firſt term, the Quotient ſhall be | 
a fourth term required. Examp. 1. Admit the 
Circumference of a Circle whoſe Diameter is 
14 parts be 44 parts, what is the Circumference | 
of that Circle, whoſe Diameter is 21 parts? 
Now according to tho Rule if you multiply 
che third term 21, by the ſecond term 44, it 
produceth 924 ; which divided by the firſt 
Term 14, the Quotient is 66, and fo the 
Circumference of the Circle, whoſe Diameter 
is 21, Will be 66 parts, and ſo for any other 


in a dirett proportion. 


PROP.Ssc 


| Avirhmetital Propoſitions, 3 


PROP. UH. Y 0 


To three numbers given, to find a fouith in an 
Inverſed proporticn, 


© To operate this proportion, Multiply the 

_ 4 firſt term, by the ſecond term, and their pto- 

{ dud divide*by the "third rerm, the Quotient is 

7 the fourth term required : Examp. Admit thar 

# 100 Pioneers, be able in 12 hours to caſt a More 

of a certain length, breadrh, and depth; in 

 #$ what cime ſhall 60 Pioneers do the fame ? Now 

* 3} if according to che Rule, you Multiply the 

$ ficſt rerm 100, by the ſecond term xt2,their pros 

dutt is 1200 ; which divided by the third term 

60, the Quarient is 20, {6 tf fay that in 20 

it Tf hours, Go Pioneers thall do the ſame, and fo 
C F' for any other in'an Inverfed* proportion. 


IS | PROP. Hl, 


S' Y To three ulmbers given, to find cut a fourth in & 
Duplicate proportion. 


The nature of this propoſitiofi isto diſcover the 
proportion .of Lines, to Superticies, and Mperti- 
cies, to Lines; for like Plains are in a duplicate 
Ratio ; that is as the Quadret of theit Homtoloo al 
aides ; therefore to Operate any Example in this 

Aproportion, Square the third term,and its ſquare 

Enultiply by the ſecond Termychew produtt di- 
Fvide by the Yuare ofthe firſt Term,thz Quorient- 

) P. Fs rhe 4ch. cerin ſought; Examp: Almicthere be rwo 

eometrical ſquares ; now - the ſide of the grea- 

2 rer 


equal unto 397, 6 gunces ; which is the weight, 
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ter ſquare be 5o feer, and require ooo Tiles 
to pave it ; what number ſhall the leſſer ſquare | 
require, whoſe ſide is 30 feet? To operate this 
according to- the Rule, I ſquare the third 
Term 30, whoſe ſquare is 900 : then I multiply 
it by the ſecond Term 3000, its product is 
2700000, which divided by 2500, the ſquare 
of the firſt Term 50, the Quotient is 1080, and 
ſo many Tiles will pave the lefler ſquare, whoſe 
Tide is 30 feer. 


_' 
.2d 
PROP. IV. a 
= 


To three numbers given, to find @ fourthin @ | 
' Triplicate proportion. | | 


_ THE nature of this propoſition is to diſco- Þ 
ver the proportion of Lines to Solids, and Sox | 
lids to Lines ; for like Solids, are-in a_Triplicate | 
Ratio, that is to the Cubes, of their Homolo- 
gal ſides : Therefore- to operate any Queſtion; 
in this proportion, Cube the third Term, and | 
his Cube multiply- by the ſecond "Term, and 
their product divide-by the Cube of the firſt | 
Term; the Quotient is the fourth Term) 
Jaught. Examp. Admit an Iron. Bullet whoſe} 
Uameter is 4 Inches, weigh 9 pounds; what isFi 
the-weight of that Buller whoſe Diameter is 6) 
Inches ? Now to operate this proportion , firſt ix n 
according t6 the Rule I Cube the third Term 6 
whoſe Cube 'is 216, then I multiply its Cube? 
by the ſecond Term 9, the produtt is, 1944, 
which divided by 64, the Cube of the firſt? 
Term ; the Quorient is 3o # pounds which is! 


% 


* 
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# of the propounded ſhot ; and fo for any other. 


; PROP. V. 


To two numbers given, to find out a third, fourth, 


f fth, ſixth, &c. Numbers in a continual pro- 


por 1100. 


' To operatethis proportion, you muſt multi- 
: ply the ſecond number by it ſelf, and that pro- 
.2dudt divide by the firſt Term, the Quotient is 
Za third proportional: Again you muſt multiply 
I the third Term by it ſelf, and irs Quadret di- 
; Fvide by the ſecond Term, the Quotient is a 
fourth proportional, and fo after this manner a 
Shifth, ſixth ; or as many more proportionals as 
you pleaſe may be found : Examp. Let it be re- 
Squjred'co find fix numbers in a continual pro- 
portion to one another ; as 4 to 8. To dþerate 
his firſt according to the Rule, I multiply the 
econd Term. 8 by it ef the produtt is 64, 
hich divided by the firſt Term 4, the Quoti- 
2nt is 16 : ſois 4,8, and 16 in a continual pro- 
Wortion ; And ſoobſerving the Rules preſcribed, 
Froceed in your operation untill you have 
ſe Found your ſix numbers in a continual propor- 
Fion ; which in this Example will be 4, 8, 16, 
$2, 64, and 128, and fo will you have form'd 
Wx numbers in a continual proportion, 


I > Rukw& TY IS % 


—D— 
— — 
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PRO 


P. VI. 


Between tw0 numbers grven, to find out a mean «© 
Arithmetical proportional : f 


THIS propoſition 
without the > 


of the rule of proportion : ne- 
vertheleſs becauſe it- conduceth ro the Refoiu- 
tion of the next enſuing propoſition, I inferr it 
in. this place ; To operate it this is the Rule : 1 
add half the difference of the given Terms, to | 


might be performed 


the leſſer Term, ſo that Agragate, is the Arith- | 


metical mean required 


] 
: Examp. Admit 20 and 1 
. 


5o to be the two numbers propounded : Now * 
to operate this. propoſition, firſt according to |] {, 


the Rule, I find that t 


he ditference of the two AF a 


given Terms 20, and 50, is 3o, whoſe half is Fſi 


#& id 


PROP. VIt 


Between two mymbers given, to find out a,mean | 


', Muſcat Progertional. 


BOETTUS hath this Rule for it, where- F 


fore rake his own words : * ſaith he, © Differe- Y | 


* In his ſecond Book of 
his Arithmetick, and the 
383 Chapter;where he ſaith 
that this proportion hath, 
Magnam vim in Mufici 
modulaminis _ tempera. 


* riam terminorum in mi-| 
© norem terminum mullti- 
* piica, &* poſt junge ter-| 
&« minos, O Juxta cum qui, 
*© inde _—_ ef ; com 
& mitte illum numerum , 


qui 
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' $G : £ naturalium queſtionum : 
minore productus ® 
”—_ oy f. e. Great force in Mu- 


« eft, cujys cum latitudi- fical compoſition, (or in 
* © nem IMVeners, addas the Compoſure of Muſich) 
* & ,2m minort termino, & and in the diſcovery of 
© auod inde colizgitur me- the Secrets of Nature. 
| dum terminum pones. That is, Multiply the 

difference of the "Terms, by the lefler term, and 
# add likewiſe theſame Terms together :this done 
7 if you divide the product, by the ſuin of the 
3 Terms, and to the Quotient thereof, add the 
XZ leſſer Term ; the laſt Sum is the Muſical mean 
2 deſired : Examp. Admit the tvwo numbers given 
bes, and 12. I fay that ifthe difference of rhe 
Terms which is 6, were Multipiied by the let- 
ſer Term 6, it would produce 36 : thenif you 
$ add the two terms 6, and 12, together : their 
$ ſum would be 15, now if you divice 36, by 1S, 
» A the Quotient is 2 ; laſtly if to the Quotient 2, 
- K you add thelefſer Term 6, the ſim thereof will 
be 8, which is a Mean Muſical propottional 

J requied. 


<2 «52. 


== Ae. doit a 


PROP. VIII. 
7 2 
FF How to find the Square-Root of any whole num- 
$ ber, or Frattion. 


& ui ex differentiis & ter- mentis,& in Speculatione 4, x 


- $ Defin. ToExtraft the Root of any Square 
#i- number propounded, is to find out another 
[:i-Fnumber, which being Multiplied by it elf, pro- 


uceth the Number propounded. Now for 
he more eaſfie ard rcady Extraction of the 
Square-Root of any number given, This Table 
B 4 here- 
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here under annexed will: be uſefull; which at 
firſt ſight giveth all fingle Square numbers, with 
their reſpective Roats. | 


—___—___ 


ROOT. 


5 
SQUAR. 4 | 9 [25] 36| 49] 6 


_——— — 


|: 3 REF 7 


2 
81 


The Explication of the Table. 


In the uppermoſt rank of this Table, is pla- 


ced the reſpective root of every ſingle Square» | 


number, and in the other the iingle Square- 
numbers themſelves ; ſo that if the Root of 25 


were demanded,” the Anſwer-would be 5, fo | 


the Square-root of 49, is 7, of $1 is 9; and fo 
for the Reſt, and fo contrarily the Square of 
the Root 5 is 25, of 7 is 49, of 9 is 81, &c. 


Example : If the $quare-root of 2057 36, were 
required, firk they being wrote down in or- 
| der as you ſe, draw the 

* As you ufe to doe in Crooked-line, * then ro 
Diviſion to repreſent the prepare this or any 0+ 
Quotient, - ther number for Ex- 
traction , make a point over the place-of 
Unites; and fo on every 'other figure towards 
the. Left-hand, as you ſee in the Margent. 
e: Then 


by 
v1 
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Z Then find the Root of © « « 

A the firſt Square 2, which 207 3 6 (* 4 4 
7 is1 ; place it inthe Quo- x 

® tient, and alſo under 2 ; 
* then draw a- line, and 
*\ubſtratt 1 from 2, there 
remains 1 ; which place 
Sunder the line, then to 
*IFthe laſt remainder r, 
Zbring down the next 
FSquare o7 ; and then 
here will be this num- 
Yber 107, which number 
I call a Refolvend: Then 
double the Root in the 
YQuotient 1, whoſe double is 2, which 2 place 
. Yunder the place of tens in the Reſolvend, un- 
Adcra; fo is this's called a Diviſor; and 19 
Scalled a Dividend, ; 
Then demand how often the Diviſor 2, can 
5 We had in the Dividend 10, it permitreth but 
5 Wof 4, which place in the Quotient, and under 
the place of Unites in the Refolvend, and 
here will appear this number 24 ; Then Mul- 
iply this 24, by 4, ( the laſt Square placed in 
he Quotient ) it produceth 96, which place 
prderly under 24, as you ſee, and this 96 is 
alled a Ablatitmm ; ( but ſome calleth it a 
nomon : ) then draw a line under it, and ſub- 
tract 95, the A4blatitium, out of the Reſolvend 
07, there remains 11, which place orderly 
ander the laſt drawn line,then thereunto bring 
lown the next Square 36, ſo will there be a 
w Reſolvend 1136 ; then double the whole 
Root 14 inthe Quotient, whoſe double is ad, 
Placg 


6.1 


> 
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, - Place it under the, Reſolvend 1136 as was a- : 


fore directed ; ſo ſhall 28 be a new Diviſor,and © 
113 be a Dividend ;then I find the Diviſor 28 © 
can be had in the Dividend 113, 4 times, ® 
which four place in the Quotient, and under * 
the place of Unies in the Reſolvend, fo there - 
appeareth this number 254, which number, 
mu/tiplyed by 4, the laſt figure in the Quotient, 
produceth a new 4{/atitinm 1136 ; which place 
orderly under the Reſolvend 1136, and then 
draw a line, then fubſtract the Ablatitinm 1136, # 
from the Reſolvend 11435 ; and the remainder '# 
is 00, or Nothing: a thus the work of Ex- . 
tration being hniſhed, TI find the Root of the 
Square-number 20736, to be 144; and fo muſt 
you have proceeded gradually ſtep by ſtep, if 'Þ 
the number propounded, had contiſted of ſome | 
4, 5, 6, or more Squares; ſtill obſerving the 
aforegoing Rules and Directions. 


NOTE. 


G. 


Bl11T when a whole number, hath not a! 
Root exactly expreſlible by any rational or 1 
true Number, then to find the fraftional part © 
of the Root very near; To the given lr 
number annex pairs of Cyphers, as 00, 0000, | 
or 020000, then eſteem the whole number, 
with the Cyphers both annexed thereunto, as 
one intire wholenumber : and Extract the Roots 
thereof according to the foregoing DireCtions," 
then as many points as were placed over the'$ 
Integers, ſo many of the firſt figures in the; 
Quotient muſt be taken for Integers.; and the'$ 
reinainder for the Roots frattional part -in an 
cimal? 
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Ici ts, and © you may 14x infnitely 
ne the true Root of a Number. 


J 7 0 Extra th: Square-Roos of a Vulgar or Deci- 
F mal Fraction, and a Mixt-number. 


"2 Firſt if- the Fraftion propounded be not in 
ts leaſt Terr's, reduce it, and then by the 
Rules afr1egoirig, find rhe Root of the Nume- 
FFator for a new Numerator; andof the Deno- 
Fninator for a new Denominator; ſo ſhall this 
Sicw Fraftion be the Square-root of the Vul- 
a: Frition propounded, fo the Square-root 
Sf if is 4 
But hany times the Numerator and Denomi- 
atcy of a Vulgar Fraction hath not a perfect 
Equare-roct ; to find 
hoſe Root infinitely The manner of Ex- 
ear, You muſt reduce it rratting the Sous 
nto a Decimal Fraction, of 4 Decimal Frattion. 
'hoſe Nuo'crator mult conſiſt of an equal 
umber of piaces, to wit, 2, 4., 6,4: Then 
Fxtr2* che Squar*-ront of rhat Decimal, asif 
Ye were a whole number, :nd the Root that 
roceedeth from it is a Deciinal Fradtion, ex- 
reſing tine Sguare-roct of the Frattion pro- 
oed, infinite?y near : ſo the Root of 3 (whoſe 
Yecunal is, $1250000) will te foun4 rv be 
' Which 1s vcry nezr, for it vanteth 
bo. 4 of + Unite of the exatt Square- 
oot, 'of {3 propounded. | 
$ Now wavig 4 Mixt Number propounded 
Fvboſe Row required, 
$o find whici reduce its The manner of Ex- 
nto an ImMPpre J ej Fractr tratting F4 '? Square r o0t 
n, andthen Lxtzact the © 4 M:xr- Number. 
IS Root 
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Root thereof as before. Suppoſe the Number © 
propounded be 75 # ; its improper Frattion is - 
©, Whoſe Square-root I find to! be 5%. or } 
8;, very near, ec. But if it had not an Exa&t 
Square-root, then reduce the Fraftional part 
of the given Mixt-number into a Decimal 
Fraftign, of an even number of places, and 
then annex this Decimal tothe Integers, and fo *.. 
Extract the ſame, as a whole number; and ob- 
ſerve that ſo many points as were ſet over the 
Integers, ſo many of the firſt figures inthe Quo- 
tient muſt be eſteemed Integers; and the Re- : 
mainder for the Roots Fractional parr. 1 


PROP. IX 


How to find the Cube-Root of any . whole Num- | 
ber, or Fradttion. 


Defin. To Extract the Cube-Root of any Nums | 
ber propounded, is to find out another Num- F 
ber, which being multiplied by it ſelf, and that | 
produtt by the number again, ſhall produce ! 
the number propounded ; Now for the 
more ' eaſie and ready Extraction of the | 


Cube-root of any number propounded, this 8" 


Table hereafter annexed will be uſefull, which 
at firſt ſight giveth the Cube-root of any whole | 
number under 1000 ; Which are called fingle 
Cube-numbers. ; 


ROOT, 
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Roor:| 1 ls 41 $1 61718 | 


641125 


a6/|pl fa 


» lcuBE.| 1] 8 | 27 


The Explication of the Table. 


In the uppermoſt rank of the Table is pla- 
2d the reſpeftive Roots of every ſmgle Cube, 
Hand in the other the reſpettive ſingle Cube- 
Numbers; for if the Cube-root of 512 were 
defired, the Anſwer would be $, of 64s 4; 
Sd. ſo of the reſt : and if the Cube of the Root 

were deſired, it' would be found 343; of 9 
t would be 729, &c. 

Examp. Admit the Cube root of the Num- 

der 262144, were required, firſt they be- 
Ing wrote down in order as you ſee, 
WWraw the Crooked-line. 

Then place a point O- * As you uſe to do in 
er the place of Unites, Diviſion, to repreſent the 
Wnd another over the 
Dlace of Thouſands; and fo on ſtill in- 
Fermitting two places berween every adjacent 

doint ; and obferve that as many points, as in 
Shat order are placed over any number pro- 
Founded, of ſo many figures doth the Root 
'T. conſiſt 
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ow” conſiſt of : ſo that inthis 
262144 = 4 Example, there being * 


two points, therefore the 7 
. Root conſiſteth of ewo 7 
46144 laces as you fee in the. 
— — otient; Now firſt find 
108 the Root of the firſt Cybe 
18 262 ; which permitteth -% 
— but of 6, place 6 in the # 
10935 -* Quotient, and ſubſcribe? 
y—_ its Cube 216, under 262, 

2 and then draw a line un- F 
$ $8 derit, and ſubſtratt 216, Þ 
6 out of 262, and the re- 


"$46 


4 
. mainder is 46, which $ 

46 14 4 2 Hate re faced the © 
- — ſtdrawnline as you ſee. F' 
oO © Then ro the Remainder F 
- 46s bring down the next) 
ill ch 6144. which T call {Real 
will there appear 46144, whic a . 
vend : te, ek a 7434 under it, and ſquare 
the Number in the Quotient 6, whoſe ſquare: 
is 36; Then Triple it and it will be 108, "Then 
ſubſcribe this br ſquare 108, under the Re! 
ſolvend, fo rhat the placeof Unites in the Tri 
ple Square 8, may ſtand under 1 the place oF 
Hundreds in the Reſolvend : Then Triple the 
Root in the Quotient 6, whoſe Triple is-18 
'Then ſubſcribe the Triple 18, under the Re: 
ſolvend, ſo that the place of Unites 8 in the! 
Triple, may ſtand under 4 the place of Tens 
in the Reſolvend, and ſo draw a Line under? 
neath it, and add the Triple Square 108, and 
the Triple 18 together in ſuch order as _ 


| 


Ws, 
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® ftand, their Sum is 1098, which may be cal- 4, x. 
® ted a Diviſor, and the whole Reſolvend 46144, 
® except 4 the place of Unites a Dividend ; then 
+ draw anorher line. 
'* "Then ſeek how many times 1098 the Divi- 
for, can be hadin 4614 the Dividend, it per- 
Zmitrerh bur of 4, which ſubſcribe inthe Quo- 
tient ; Now Multiply the Triple ſquare 108, 
dy 4, it produceth 432,which in order ſubſcribe 
Funder the Triple ſquare 108: Then ſquare 4, 
Fhe figure laſt placed in the Quotient, whole 
Jquare is 16 ; and Multiply it by 18 the Triple, 
It producecth 288, which ſubſcribe under the 
Triple orderly, then ſubſcribe the Cube of 4, 
Alaſt placed in the Quotient) which is 64, in 
Drder under the Refolvend. Then draw a 
Yine underneath ir, then add the three num- 
Ders, viz. 432, 288, and 64, together in ſuch 
@rder as they are placed, their tum is 46144: 
Then draw another lhe under the Work, ſub- 
"Wratting the ſaid total 46144, from the Reſol- 
end 46144, there remains oo, or nothing, 
hich remainder ſubſcribe under che laſt drawn 
ne, thus the work being finiſhed I find the 
ube root of 262 144the number propounded, 
d be 64 : And thus you muſt have proceeded 
TE derly ſtepby ſtep, if thenumber propounded 
ad ariſen to ſome 3, 4, 5, 10, or more places, 
dſerving the direCtion preſcribed untill all had. 
F&cn compleated. 


AM TE EE £4 4. Bro hradtrnotie. 


= 


n- - 
6, 
'C- 
ch: 
he 
ee. 
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ext 
{o' 
ſol p 


NOTE. 


BUT when a whole number, hath not a 
be-root expreſſible by any true or Rational 
number, 
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number, then to proceed infinitely near the Ex- 


att truth annex to' the number Tenaries of 
Cyphers as 000, 000900, ' 000900090, &c, Þ 


then eſteeming the whole number with the © 


Cyphers annexed as one intire whole Number, 
Extra@t the root thereof, as is afore taughe, + 
Then as many points as were placed over the 
Whole Number, ſo many places of Integers | 

will there be in the Root, and the reſt expreſ- © 7 
ſeth the Root his Fractional part very near. 


To Extra the Cube-Root, of any Vulgar or De- © 
cimal or Mixt Frattion conſiſting of a Whole | 
Number and a Frafion. ; 


To Extra&t the Cube-root of any Vulgar 
Frattion, you- muſt firſt reduce itinto his leaſt 
-terms, and then according to the former di- 
retions Extract the Cube-root bf the Numera- 
tor, the Root found ſhallbe a new Numerator ; - 
ſo likewiſe the Root of the Denominator ſhall : 
become a new Denominator ; ſo ſhall this new 
Frattion be the Cube-root of the Fraction pro-1 
pounded, ſo I find the Cube-root of 75; to 2 
and ſo for any other Vulgat Fraction. 
269 But many times the? 
2 he one e:hos  Numerator, and Denof 
"« Deeimal Fraftion. Tinator, hath'tiot a tru: 

Root : .Then-to find the 
Root thereof infinitely near, you muſt reduc 
the Fraction given, intoa Decimal, whoſe nus 
merator is Tenaries. of places, and then Em: 
tract the Root according to the former Direcy 
tions, ſo fhall the Root found, be a Decim: 


Frattion expreſſing near the Cube-root of th 
FraCtiof 


29 
by, 4 
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3 or 3, whoſe Decimal is, 666656666, to be, 
* £2 yery near the Root of ,; or 3 propounded. 
s Now having a or FA mu 
> number- propounded , 2 manner of Ex- 
whoſe Ron 4 required, ys 5c oa 
” firft reduce it into an Im- En. 
F proper Fraction, and then Extract the Cube- 
” root thereof, asis afore directed, ſo the Cube- 
root of 12 33, Improper *3, will be found to bez 
= OT 2 5. 
; Bur if ithath not an Exact Cube root, Then 
* Reduce the Fractional part ofthe given Mixt- 
22 nurhber into a Decimal! Fraction, which ſhall 
& conſiſt of Tenaries of places, Then to the whole 
Z number annex the Decimal Fraction, and Ex- 
T tract the Cube-root of the Whole, and obſerve 
I that ſo many points as are over the Integers, fo 
- I many of the firſt places in the Quotient muſt 
be Eſteemed Integers, and the reſt Expreſleth 
Fthe Fractional part of the Root in Decimal 
Fparrs of a Frattion,fo the Cube-rootof 2 3, Deci- 
al 2, 375000000 &c. will be found to be 1, 
W 34, Or 1 ,3B, and is very near the true Roor, 
Sad fo for any other Mixtmumber of this na- 
Yure. 


Fcattion propounded, fo I find the Root of $. x. 
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CHAP. II. 

The Explication, and uſe of the Ta- 
bles of LOGARITHMS. *p 
E 
R 
2 thi 
WE 8; "LL 
3 thi 


The Explication of the T..bles of the Lo- Jfgi 
garithms, and of parts proportzonal. 


Defin. 2 3 Logarithms, were firſt inven- ÞÞf it 
ted, found out and framed, by that Fo j 
never to be forgotten and thrice Honourable | 
Lord, the Lord Nepeir : which Numbers, 7 
found out and framed by his diligent induſtry,” 
he was pleaſed wo call Logarithms ; which in? 
the Greek ſignifies the Speech of Numbers, [/ 
ſhall not here trouble you with the manner «. 
the Conſtruction of thoſe Tables of Logarirhm; 
but ſhall firſt lay down ſome brief and ge 
neral Rules, that thereby the better you mal 4. | 
Underſtand thoſe Tables, and then I ſhall er6$; 
plain their manifold uſes, in ſundry ExanFie Ce 
pies Arithmetical, &c. 


PRUOE LF 


Any Number gruen under I0090, or I00000, 
to find the Logarithm correſponding thereunto. 


1. If the number propounded conhiſt of one 

p'ace whoſe Logarithm is required to be found, 

| as ſuppoſe (5,) look for 5, in the top of the 

2 left hand Column under the Letter * N, and 
I riehe againſt 5, and in | 

! the next Column under , * Signifies the Num 

$LOG. * you will find ber , or figure ſought. 


bet * Signifies the Loga- 
3 this number or rank of vithm anſwering to the 


figures; 0698970, which aumber Oppoſite. 
#is the Logarithm of the 
Znumber 5 required. | 
2. If che number conſfiſteth of two placesas 
pf it were 57, look 57 under N, and oppoſite 
tO It and under LOG. you will find this num- 
der I. 755875, which is the Logarithm of 57, 
Fhe number propounded. _ 
2 3. [fchenumber propounded conſiſt ofthree 
laces as 972, look for 972, under N; and 
ppolite to 972, and under ,o) the Column, 
Jou ſhall find this number 2. 987566, whicli 
Þ the Logarithm of 972, the number which 
; Fas propounded. 
3 4 Bur if the number confiſt of four places as 
1655, look the three firſt tigures 16S, under 
1We Column N, and oppoſite to that, and un- 
r 5 at the top of the page, you will find this 
Wimber 3. 226599, which is the Logarithm 
SY 1655, the number propounded. - 
I C 41 5. Bur 
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03” Note this Rule 575. But if the number 
well, for this explains given be above 10000, 


the uſe of the Table under 100000 
[ þ y ou 
-# = mg Eo may find its Logarithm 
this Book. by the Table of parts 
proportional, printed at 


the latter end of this Book. Thus if the Lo- 


 garithm of 35786, be ſought, firſt ſeek the Log, 


Definition 


of 3578, which will be 553649, and the com- 
mon Difference under D 1s 121 ; with this dif- 
ference 121, Enter the Table of parts propor- 
tional, and finding 121 in the firſt Column un- 
der D, you may then lineally under 6, find the 
number72,which add to the Log. of 3575, that 
is 553649,it produceth,s 537 12,which is the Log. 


of 35786 the number -propounded : now be- 7 
cauſe the number propounded 35786, ariſeth 7? 
to the place of X. M. therefore there muſt be 
the figure 4 prefixed before its Logarithm, and? 


then it will be thus 4, 553712, which 4, is cal- 
led the Index, as ſhall be hereafter ſhewed. 


Now before we proceed to find numbers cor- ! 
reſponding to Logarithms, it will be neceſlary * 


to explain the meaning of the firſt figure tothe 


left hand of any Logarithm placed , Mr. 7 
The Rule to find the Briggs calleth it a Cha 3 
Charatteriſtick or Index TaCteriſtick or Index, Þ 
appertaining to any Lo- which doth repreſent 3 
garithm. the diſtance of any the” 
firſt figure of any whole number frum Unity. 


whoſe Index is o, a Cypher ; fo the Index 07 
10s I, and foto 100 whoſe Index is 2, and {1 


to 1000 Whoſe Index is 3, and fo to 10000 
whoſe Index is 4, and fo if you perſiſt furth« "WJ 


che CharaCteriſtick is always one leſs in Ggnir 
that 


"$I LM Yr wo rms = 
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; than the places or figures of the number pro- 


” pounded. 
PROP. IL. 


To find the Logarithm belonging to a Vulgar 
Frattion, and a Mixt number. 


Firſt as is before ſhewed if it be a Vulgar 
{ Fraction, find the Log . of the Numerator, and 
! the Log: of the Denominator,then ſubſtract the 


1 Log : ofthe Numerator, from the Log : of the 
> >} Denominator, 
r | theremainder The Log : 5 is o. 84509 
., 3 isthe Log : of The Log: 5 is o. 69897 
,. 3 the Fraction 


h 3 propounded : The Log : £is 0. 14612 
e | Now if you . _ 
43 would find the 
1-3 "6 pay of 5, do as is preſcribed whoſe Log, I 
find to be 0. 146121, , Now to find the Log. of 
r- Ya Mixt Number, reduce it into an Improper 
ry RFraction, and then do as before, ſo the Log of 
he $153, Improper 7;, is 1,187,52,and ſo do for any 
{r. Jother Mixt number. 


x4 PROP Ill. 


the $4 Logarithm propounded to find the whole, or 
Mixt number, correſponding thereunto. 


14 & For the more ſpeedy finding the number, 
yo: Þnſwering unto the Logarithm propounded, ob- 
Yerve that if the Index be o, then the Number 


Fought may be found between 1 and 10 ; If 1, 
| C3 between 


\ 
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6. x. between 10 and 100; if 2, between 100, and 

' 1000; if 3 between 1000 and 10000, and fo 
on ſtill obſerving the Rules of the Characteri(- 
tick, or Index, thereforelook in the Table un- 
till you find the Logarithm propoſed, and a- 
gainſt it in the Margent according to the afore- 
going directions under N, you ſhall find the 
number belonging thereunto. This Rule holds 
1m torce in Mixt Numbers alſo. 


o. 845098 wn 7 

I. 556302|Are the Lo- 36 

Thus. | 130334 garithms of, 135 

= 2. 980276| 9556 
NOTE. 


Butif you cannot find the Logarithm exaQt- | 
ly in the Table, as in many operations it ſa ? 
hapneth, you muſt then take the neareſt Lo- ? 
Yarithm "Number to the Logarithm propoun- 
ded, andſo take the number belonging thereta '} © 
jor the deſired number. 2 ci 


SECT. | 


- 
z 


of the Logarithms. 


SE CTI..IL 


of the Admirable uſe of the Logarithms in 
Arithmetick, 


PROWP L 
To Multiply one number by anther. 
Admit 9o, be to be multiplied by 42, what 


7 is the produtt? To find which firſt find the 
$ Log. of the Multiplicand 9o, whoſe Log. is 
2 1.95424 : Then 

# find the Log, of The Log :ofgo is—1. 95424 
2 the Multiplier The Log: of 42 is—1. 62324. 


2 42, whoſe Log: 
# i51 62324,then The Log: 3780 is—3. 57748 
. 3 add theſe two 
© Log : rogether, 
3 viz. the Log : ofthe Multiplicand, and Mul- 
$ tiplier, their ſum is 3, 57745, which is the Log: 
I of 3780, the product of 9o ; and 42, Multipli- 


© 7 +6 :a# :® 


—— 


2 cd rogether. 


PAUE 


To Divide one number by another. 


* Admit the Dividend (or number to be divi- 
| ded) be 648, and the Diviſor 72, what is the 
3 number thar the Quotient ſhall conſiſt off ? To 
3 find which, firſt write down the Logarithm 
2 of the Dividend 6.45, which is 2. 81157 and al- 
| 5p {0 


C 4 


$. 2. 
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ſo write down the Logarithm of the Diviſor 92, 
which 1s T. 

85733. Now © The Log :of 648 is—2. 81157 
ſubſtraſt the The Log: of 7.2 15s —1. 85733 


RE - TO RIS Ja 


Log : of the 
Diviſor, out of The Log : of 9 is —o. 95424 

the Log: of —— :F 
the Dividend, | 
the remainder is 0. 95424, which is the Loga- _{t: 
rithm of 9, ſo I conclude that the Diviſor 72, : 
is contained in the Dividend 648, 9 times, and 
ſo do for any other. 


PROP. IL 
To find the Square- Root of a Number. | 


Admit it be required to Extract the Square- 
Root of the Number 144, to perform which: 
firſt write down the Log: of 144 which is 2. * 
15836. Then take the half thereof which is 1. 
07918 which number 1. 07918, is the Log : of * 
12, the Root of 144 propounded, and fo do. | 
for any other. 


NOTE. 
Now on the Contrary by doubling the Log. 


of any number, you have the Geometrical 
pquare thereof. 


PROP. 
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PROP. IV. 
To find the Cube Root of any Number. 


Admit it be required to Extract the Cube 


Root of 1928, to perform which, Firſt write 
down the Log. of 1728 whichis 3. 23754,then 
take the third part thereof which is 1. 07918, 
which is the Log. of 12; which is the Cube- 
2 root of the Number propounded 1725, and ſo 
for any other. Note on the contrary if you 

ultiply the Log. of any Number propounded 
by 3, it produceth the Log. of the Cube thereof. 


PROP. V. 


A Shmm of Money being forborn for any number 
of years, to find how much it will amount unto, 
reckoning Intereſk on Intereſt, according to any 
Rate propounded. 


3 Admit 300 pounds Sterling, be put'out for 
& years, for Compound Intereſtat 6 /. per Cent. 
Iwhat willit amount to when the four years are 
Xxpired? To find which ſubſtract the Log of 
$00/. the principal, whoſe Log. is 2. 477121, 
Put of the Log. of 31% /. Principal and Intereſt 
or a year whoſe Log. is 2. 502427, the re- 
Frainder is o. 024306, which being multiplyed 
Þ) 4, the number of years of its continuance, 
Froduceth o. 101224, whichadded to the Log. 
$f the principal 3ool. to wit,to 2. 477121,makes 
2, 578345, which is the Log. of 3787. 14 5. 
Jo. 24. very near, and ſo much will 300 /. 
. Ynount to, PX O P. 
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PROP. VL 


A Summ of Money being to be paid hereafter, to 
find what it is worth in #eady Money. 


Admit 100 pounds Sterling, to be paid at 30 
yearsend ; I demard how much itis worth in 
ready Money ? after the rate of Intereſt of 6/. 
per Cent. To find which ſubſtraft rhe Logarichm 
of 100 the principal, whoſe Log. is 2. 000000 
from the Log. of 106 Principal - and Intereſt, 
whoſe Log. is 2. 025306, the remainder is 
o 925306, which Mulciplyed by 3o the num- 
ber of years to ſucceed, produceth o. 759180, 
which ſubſtracted out of 2. 000000, leaverh 
1.240820, which is the Log. of 17 5, which 
ſheweth the ſaid 100 /. is worth but 19 /. 8s. 


24 34. fere. 
PROP. VIL 


A yearly rent, or Annuity to continue any number 
of years,to find what it is worth in ready Money, 
at any Rateof Intereſt propounded. 


Whar is 100 pound per annum to continue 30 
years, worth in ready money at 6 /. per Cent. | 
To find which firſt ſubſtract the Log of 100 /. * 
the principal, which is 2. 000000 from the Log. | 
of 106 / principal and intereſt for a year,whoſe | 
Log. is 2. 025306 the remainder is o. 025306 : 
Then Multiply o. 025306, by 30 the number | 
of years of its continuance, it produceth the 
number o. 759180; Then Divide 100 /. by 6 

" the * 


the rate of intereſt and the Quotient is 16 ,£%, 
&c. which: 16 £9, is the proportional parts 
of 100 /. the prince then add the Log. there- 
of which is 1. 221829 to the former Log. 
o. 759180 it produceth 1.981009, which is the 
Log. of 95 ,33 parts the Arrearages with the 
ſai ſome for that Tire, then from thoſe Arrea- 
rages 95 2, ſubſtraft the parts proportional of 
100, to wit 16 59, the remainder is 99 
which is the bare Arrearages for that proportio- 
nal part ; Then rake the Log. of 79 3, which 
is I, 897929, out of the which take the Log. 
found by Multiplication of years, to wit 
o. 759180,there remains 1. 138749, which isthe 
Log. of the value of the Arrearages in ready 
money, Then to the Log. 1. 138749, add the 


Log. of 100 /. principal, 2. ooo000, it produ-. 


ceth thisnumber 3. 19149, the Log. of 137 6:3, 
reduced is mn—_—_ 9. ſb. 7d. ors fere: 
and ſomuch is the ſaid Fel worth in ready 
money. 
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CHAP. III 


The Explication of the STN ES, ® 
TANGENTS, and SFE- | 
CANTS. | 


SEC I. L 


Of Right Signs, Tangents, Secants, C * 4 
fines, Tangents, and Secants: Of any © 
Arch, or Angle of a Triangle. | 


PROP. L Jl 


To find the right Sine, or Tangent of any Arch or a 
Angle of a Triangle containing any number of in 
Degrees and Minutes. W ar 


ha F the Angle or F yo 

i I. IP And here'tis ne- | 
; ceſſary to underſtand,that Arch of the Tri- i Ar 
every Circle is ſuppoſed to angle propounded beleſs i dec 
be divided into: 360 E* than 45 Deg. the Sine, T 
Or * 


by. TS. 


T angents and Secants. 


or Tangent belonging 
thereunto, is found inthe 
Column under the Title 
SINE, or TANGENT, 
at the top of the Table ; 
and if there be any Mi- 
nutes annexed unto the 
Degrees, you muſt find 
them out in the firſt Co- 
lumn under M. ſignify- 
ing Minutes, and oppo- 
lite to thoſe Minutes, and 
under the title aforeſaid, 
you ſhall have the Loga- 


rithm of the Sine or Tan- 


gent, of the Arch or An- 
gle required. 


29 
_ parts which are cal- 

d Degrees, and every of 
thoſe Degrees into 69 
Minutes, andevery Mi- 
nute into 60 Seconds, and 
every Second into 60 
Thirds, &c. ſo that a 
Semi-Circle contains 180 
Degrees, and a Qua- 
drant 9o Degrees; Now 
an Arch or Angle of 4 
Triangle , is the Inter- 
ſeftion of its two ſides, 
and the meaſure thereof, 
is an Arch of a Circle, 
which cutteth each of the 
two ſides equidiſt ant from 
the Angular point, (which 
is the Center.) Now the 
Logarithm Sine,or Tang. 
of any ſuch Arch of a 


Triangle, containing 4- 


ny Number of Degrees or Minutes of the Quadrant, may 
be found in the Tables, printed at the End of this Book, 
where they are plainly expreſſed, and are found as diretted 
in the precedent Rules. 


But if the Arch or Angle of a Triangle 
exceed 45 Degrees, you muſt then lock tor 
the Sine or Tangent belonging thereunto, in 
the bottom of the ſaid Table, and if thereunto 
are Minutes annexed, you muſt look for them 
in the firſt Column to the Right-hand under M. 
and ſo oppoſite co thoſe Minutes in the Column 
above the Tir'e, Sine, or Tang ; there have 
you the Log. of the Sine, or Tangenr, of the 
Arch or Angle, of the "Triangle propoun- 
ded. 


Exemp. 


G. 
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$. 1. Examp. Suppoſe it were required to find the 
Log-Sine or Log-Tangent; ofan Angle of 25 D. 
37M. whoſe Log Sine, whereof according to 
the former directions I find ro be 9. 635533. 
and Tangent thereof to be 9. 680768. and 1o 

for any other under 45 degrees. 
Again, ſuppoſe it were required to find the 
Log: Sine or Log-Tangent, of an Angle of 54D: 
23M. the Sine whereof, I find to be this num- 
ber'9, 955065, and the Tangent thereof, 10. 
319231, and fo for any other Arch, or Angle 
of a Triang'e, above 45 degrees. 


PROP. IL 


« 
t 


- 


To find the Co-Sine or Co-Tangent of any Arch, or 


cingle propeunded. 


Defin. The Coline or Co tangent, of an 
Ange or Arch, is the remaining part of the 
Angle propounded, to a Quadrent or go De- i + 
grees ; and is by ſome called the Complement MF ; 
of an Angle, thus the Arch or Angle of 64D. FF f 
23M. taken out of 90D. loaves 25D. 27M: forits I 
Complement, on the contrary if 25 V. 27M. AF C 
were taken out of go Degrees, there would F 7 
remain 640. 23M. for its Complement. So you FF V 


ſce that theſe two Angles, are the Complements MF is 
of each other, becauſe they two are equal to a IF 1s 
Quadrent or $go Degrees. - 5 


Now the Logarthm of the Complement, F cf 
may be exattly found with eaſe, for the Sines FF 2c 
and Tangents of every degree, and Minute of FF 1) 
the Quadrent in one Column is joyned with his 


Complement in the next Coulumn, fo thas | 
with * 


v 
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without ſubſtratting the Angle from 90D. you 
may readily find the Complement thereof ei- 
ther the Arch in Degrees and Minutes, or the 
Log. Sine, or Tangent thereof, as you have oc- 
caſion : Thus the Log. of the Sines Comple- 
ment before mentioned,to wit, 54D: 23M. Comp. 
is 25D. 37M- is 9. 635833, Tang. is 9. 680768 ; 
ſo 64D: 23M. is the others Compl. whoſe Sine 
is 9. 955065, and his Tang. is 1o, 319231 ; fo 
for any other. 


PROP. IL. 
To find the Secant of any Arch or Angle propuunded. 


In this little Book I have not room to ſet 
down the Tables of Artificial Secants ar large, 
as I have done with the Sines and Tangents : 
Nevertheleſs I will not here omit ro ſkew how 
they may be eaſily found our, by the Tablesof 
Sines. The method is thus, ſubſtratt the Lo- 


3 garithm Sine, of the Sines compl of an Ang'e, 


from the double Radius of the Tables, and the 
remainder ſhall bz the Secant required : As if I 
deſfirethe Secant of 25D. 37M. I tind the Loga- 
rithm ſine of his complement to be 9. 955045, 
which ſubſtracted from the double Radius, that 
is 20. 000000; there remains 10, 044935 which 
is the Secant of it, and fo the Secant of 6.4 D. 
23M. js 9. 955065 ; which is the Complement 
of the former, becauſe they both are Equal to 
20. 000000, the double Radius; and ſo may a- 
ny other be found our. 


CHAP. 
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[ vs I —. 


CHAP. IV. 
of GEOMETRY. 


ee ————  — 


Defin. * He E End and Scope of Geometry 
is to meaſure well: for as Number | 
or Multitude, is the Subje&t of Arithmetick : 
ſo is Magnitude that of Geometry : to meaſure 
well is gherefore to conſider the Nature of e- 
very thing that is to be meaſured ;- to compare 
ſuch like things one with another : and to un- 
derſtand their Reaſon and proportion, and alſo 
their fimilitude: And this 
- ws queritur cog- is the End arid Scope of 
noſeends illius gratia, Geometry * . 
quod ſemper eſt, non © . 
efus quod oritur, quando. @ | 
que © interit. Geometria, ejus quod eſt ſemper, Cogni- 
tio eſt. Ac tollet igitur ( 6 Generoſe vir ) ad veritatem, 
animum : .atque ita, ad Philoſophandum prepardvit cogi- 
tationem, ut ad ſupera convertamus : que nunc, contra 
quam decer, ad inferiora dejicimus, &c. Plato lib. 7. ll 7 


de Rep. 


I ſhall not trouble you with the Definitions WT; 
of Geometry, they being latgely handled by 
many, and herein every one meanly conver- " 
ſant in the ſtudy of the Mathematicks is ac- F< 
| quainfed,! 
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quainted , but ſhall immediately fall in hand 
with the principal Propoſitions, which chiefly 
concern the other following parts of this treatiſe. 


4 _—_— 


SECT. t mY 


The Explicatios of ſome Geometrical Pro- 


poſitions. 
PROF. XL 
To er6( a perpendicular on any part of aline aſſigned. 


E T the Line be A, B, and on the point D, Fig. t:; 
; - 'tis required to raiſe a perpendicular to A, 
p B, To operate which firſt open your Compaſles 
> Wl to any convenient diſtance, and placing one foor 
S WF thereof ihD,with the other make the two marks 
i i C, and E, equidiſtant from D; then open the 

Compaſies to ſome other convenient diſtance, 

and fer ohe foot in E, and deſcribe. the Arch 
i-W FE; then likewiſe in C, defcribe the ArchGG, 
"”, i then through the Interfeftions of theſe two 
Arches , and to the point D, draw H D, per- 
pendicu!ar to AB; as was required. 


PROP. II. 
To Erett a Perpendicular; of the End of a Line. 
Let the given line be AB, and on the End Fig. 5, 


thereof ar B, 'tis required to raiſe a Perper- 
D diculns 
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| 6. 1. dicular line: To perform which open your 
iſf Compaſles ro the diſtance B D, then on B as a 
| Center, deſcribe the Arch D, E, F, then from 
"th D, toE, placeBD; then placing one foot in 
Fig. 2, E, deſcribe the Arch CF, then remove your | 
Compaſles to F, and draw the Arch CE; *# 
Laſtly through their Interſeftion draw C B, 

which is a Perpendicular tro AB, on the end B; 

as required, 


PARAOP MM 


From a Point above to let fall a Perpendicular on a | 
Le, | 


Fig. 3. Let the line given be B A, and 'tis required 
from the point above at C; to let fall a Per- 
pendicular to the faid Line: To perform which 
place one foot of your Compaſſes in C, and o- 
pen them beyond the given line A B, and de- 
ſcribe the Arch EF; divide EF, into two parts 
inD; Laſtly draw CD, which ſhall be per- 
pendicular unto AB, falling from the point 

above at C, as was ſo required. 


PROP. IV. 


To draw a right line Parallel to aright line, at a-| 
ny diſtance aſſigned. 


Fig. 4 Let the diſtance aſſigned be O FE, and the 
Line giveti be A B, and 'tis required co draw 
C D, Parallel to AB; at the diſtance OE: 
To perform which, take in your "Com- 
patles che diſtance O E, and on A, _ A 

ene! | 


= >, a. & A los | 


at | 


) 
4 - 
J 


the 


aw 


FE : 


om: 


r1be 
the! 


Arches, 


down an Angle, 


PROP.-V. 


propounded. 


Ler it be required to Protraf? , of lay 
of 40 degrees : To perform 
which firſt draw a right line as AB, then open 
yi Compaſles to. 50 degrees, 
Chords : 


P.R O P. VI 


Geometrical Propoſitions. 
the Arch H, and on B, the Ab K; 


bur cut them not, ſo-fhall' C D ; be pa- 
rallel to A B, art the aſſigned diſtance O E; as 
was required. 


To Protratt an Angle of any Buantity of Degrees 


in your line of 
and with that Diſtance on A, de- 
ſcribe the Areb E F, then take 40 degrees in 
your Compaſſes out of your line of Chords 
and place ic on the Arch, from F, to H; Laſtly 
through the point H, and from A draw A C; 

ſo ſhall the Angle CAB contain 40 degr ecs 
as required. 


To meaſure an Anyle already protrafed. 


Let the Angle given be. C AB, 
F=-quired to find the Quantity thereof: To 
erform which rake in your Compalles 60 de- 


and 'ris 


rees from! your line of Chords; and bn A; 
eſcribe the Arch EF; then take ! i1 yout Comi- 
alles the Diſtance FH, and apply it ro your 
ie of Chords ; and you will find the Avple, 


AB to contain 40 degrees. 


Aa 


- 


PROP. 


35 
then 
draw CD, i as it may juſtly rouch the two 


» 


1 


-j & 6 
. 
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6. 1, 


PROP. VIL 


To divide an Angle into two Equal parts. 


Ler the Avgle given be BAC, and tis 
required to divide it into two equal parts: 'To 
perform which dothus : firſt take in your Com- 
paſſes any convenient diſtance, and placing 
one foot in A, deſcribe the- Arch FKHE, 

Fig. 6, then on H, deſcribe the Arch KK, and on K, 
the Arch H H; laſtly through the Interſett ions 
of theſe two Arches, draw the line A D, to *# 
the Angular point A; ſo ſhallthe Ang/e BAC, # 
be divided into two equal parts, wiz. BA'?, } 
and DAC; as required. "7 


PROP. VIIL 


To diviae a right line into any Number of Equal | 
or Unequal parts ; or like to any divided lime | 
propounded. J r 


Let the line A B, be given to be divided F þ 
into 5 equal parts ; as the line CD. To per- «| 
form which do thus: firſt on the point C, draw WM «' 
out a line making an Angle with CD at plea-W 5; 
ſure : then make CF, equal to AB; and joyn MY 2 
their Extremities FD, then draw Parallel line: to 

Fig. 5, to FD, through all the 5 points of CD, (by 
. the 4 prop. aforegoing ) which ſhall divide AB, 
into 5 equal parts; as required : This way is to 


be obſerved, when the line given to be divided, giv 
is greater than the divided line propounded. IF Djiz 
| Cer 


CASE TIL 


But if AB, be ſhorter than the given di- 
vided line CD; take the line AB, in your 
Compaſſes, and on D ftrike the Arch F, then 
draw the Tangent CF, then take the neareſt 
diſtance from the firſt diviſion of CD, to the 
Tangent-line CF , which 
diſtance ſhall divide AB Thoſe ewo propoſitions 
into F equal parts,as the well underſtood, _ de- 
given divided line CD; por nmqypans je acc 


poſitions, and thereon is 


asrequired, grounded the Uſe of the 
Sefor. 


PROP. IX 


How to Protra&# or lay down any of the Regular 
Fignres, called Polygons. 


To perform which divide 360 degrees, (the 
number of degrees in a Circle) by the number 
of the Poligon his ſides : as if it be a Pentagon 
by 5, if a Hexagon by 6, &c. the Quotient is 
the Angle of the Center; its Complement to 
1SoD. (or a Semiccircle ) is the Angie at the 
Figure , half whereof is the Angle of the Tri 
angle at the Figure: Now I will ſhew how 
to delineate any Poligon three ways, viz. 1. by 
the Angle at the Center, 2. by the Angleat the 
Figure, 3. by the Angle of the Triangle at the 
Figure: T have hereunto annexed a Table, which 
gives at the firſt ſight, (without the crouble of 
Diviſion) 1. the quantity of the Angle ar the 
Center ; 2. the quantity of the Angle at the 
D 3 Figure, 
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6. 1. 


Fig. 8. 
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Figure; and 3 the Quantity of the Angle at 
the Triangle of the Figure, froma Triangle to 


a Decigon. 


Names of 


F4 07S, 


Q ln l a | | | 
. | 6 [Angles at |Angles at [Angles at 
the Poli- 2 the Center the Figure 


DM|/DM|DM 


the ITrian. 


— - —— = 


_ Triangle "3/120 00 | 60 oo | 30 oo | 
Square | 4! 90 00 | 90 oo | 45 oo. 
\ Pentagon | 5| 72 oo |105 oo | 54 ©0 


A = 


Hexagon | 6! 60 o0 |120 o0 | 60 oo | 
| Hepragon | 7; 51 4331129 344] 64 17 
Octrgon | 8 45 oo {135 oo | 67 3o. 


— 


| Decigon hio 36 oo 144 00 1 72 O00 f 


Nonigen | 9: 40 00 [140 ©0 | 70 oo 


CONSTRUCTION L 


Firſt by the Angle at the Cert:y, todelineate 
a Hexagi-m, Wwhote Angle at the Center is 60 


. degrees, firſt lay down an Angie of 60 deg. 


( by prop. the 5. aforegoing ) making its ſides 
o{ a convenient 'length at pleaſure, then rake 


ſuch a diſtance from 


the Center of the figure, 


equally on both ſides, as may inake the third 


lide equal to the 


* But this in a Haxa- 
o01; nced not be done, be- 
e-1uſe the 3 ſides of the 
Triangle are equal.but in 
all other Poligons it muſt 
{pe done. ' 


ſide of the Peligon gi- 


ven ; which here is 100 
parts : * Then dividethe 
third fide equally into 
two equal parts, and 
draw a line through it, 
from © rhe Center: 

ſct 
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Wit 50, on each from the T But if the third line 
middle of the third line : F doexceedor be ſhort of the 
thus having placed the fide of the Poligon pro- 
ſide of the Hexagon PP, —_ ar 
109 parts, in onder; de. of exc, hid 
ſcribe the whole Hexa- have found by thoſe Inter- 
£0u PPPPPP, as Was TIe- ſettions where to ſet the 


quired. line propoſed, in any Po- 
ligon, &C. 


CONSTRUCTSON 


Now by the Angle of the Figure , to de- 
lineate any regular Po/igon, Let it be required 
to protract a Hexagon , whoſe fide as atore is 
100 parts; firſt I draw a line and make it 
100 of thoſe parts, then I find in the precedent 
Table the Angle of a Hexagon at the figure to 
be 120 degrees: Then on each ſide of the 
drawn line, I lay down an Angie of 120 deg. 
( according to the 5 precedent propoſitions ) 
and ſo work 6 times, ( or as many times as your 


OO IR 


Poligen hath ſides ) making each ſide 100 parts, r;, 19, 


and each Angle 120 degrees ; ſo ſhall you have 
encloſed the Poligen PPPPPP, as required. 


5 
3 CONSTRUCTION. Ill. 
1 


To Protradt or lay down a Hexager, or any 


ie other regular Poligon , by the frgle of the 
os 77iangle, do thus ; Tirſt draw the tide of the ,- 


14 Hexagon P P, make it 100 parts. I find inthe 
precedent Table that the Angleof the Triangle 
560 deg; then at each end ot the line PP, 1 


{et , D 4 lay 


- 


ſet each halt of the ſide of the Poligon 100, to 6. 1. 


II 


Fig 
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wnan Angle of 6 
17 Obſerve theſe Rules od cn MS "dew! 
well, for you will find d E d 4 h 
them of infinite uſe in ent) wg dont 
Fortification, &c. rwo lines PO, and PO z 
=_ untillthey interſe&t each 


7: atherin O: then on Q, as a Center (OP: be- 


ing Radizs) deſcribe a Circle, and within it de- 
ſcribe the Hexagon PPPPPP, as you ſee in the 


. figure : and ſo may you delineate any other 


Poligen : whoſe Angels from a Triangle, to a 
—— oy , are all ſpecified in the precedent 
able. | 


PROP. 3% 
To droide a line according to any aſſigned pro- 


portion. 


Admit the right line given to be AB, and 
tis required to diyide the ſame into two parts , 
bearing proportion the one to the other as the 


lines E, and F doth : To perform which, firſt | 


draw theline CD, equal to thegiven line AB : 
Then draw the line HC, from C, to contain 


Fig. 12. an Angle at pleaſure. Then from C to G, 


placethe line F, and from G, to H, place the 
line E : Then draw the line HD. And laſtly, 
draw GK parallel toHD, (by the 4 prop. 
precedent) ſo is the line DC,equalto A B, and 
divided into two parts, bearing ſuch proporti- 
on toecach other, as the twogiven lines E, and 
F, as was required. | 


PROP. 
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PROP. XI. 


To two lines given, to find a third proportional to 
each of them. | 


Z Admit the two given linesbe A and B, and Fig. 13. 
is required tro find a third proportionalto A, 
as A, to B : Firſt make an Angleat pleaſure ; as 
HIK. Then place the line B, from I, unto P; 
and the line A, from I, unto L; anddraw PL. 
then alſo place the line A, from I unto M, and 
draw QM, parallel unto LP,(by 4 prop.)ſo ſhall 
the line IQ, bea third proportionalunto the two 
given lines A, and B, as wasrequired. For as B, 
isto A, ſo is A, unto the proportional found IQ. 


PROP. XI. 


To three lines given to find out a fourth proportio- 
nal unto them. 


Admit the three given lines to be A,B,and C; 
and 'tis required to find a third proportional to 
them, which ſhall have ſuch proportion unt: 
A,as B, hath unto C. To perform which, firſt 
make an Angle at pleaſure as DKG, now ſee- 
ing theline C, hath ſuch proportion toB, as the 
line A, unto the line ſought: Therefore place Fig. 14. 
the line C, from K, unto H and B, from K, toF, 
and draw FH. Again, place the line A, from K, 
to I, and draw IE, parallel unto FH, (by4 prop. ) 
ntil it cutteth DK, in E; fo have you the 
ine KE, a fourth proportional, as wasrequired. 
Or as C, is unto B, fo is A, unto the found line 

E. , PROP. 


i of kd _ Ara ry 


5, 


- 


— — eg ns —_ = — _ 
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$, 1. PROP, XII 


To find a mean proportional Line between any two 


right lines groen. 


Let the two given lines be A, and B, be- 
rween which it is required to find a mean pro- | 
portional Ime.. To perform which, firſt joyn | 
the two lines A, and B together, ſo as they make 

Fig. 15. the right line CED : Then deſcribe thereon a 
Semicircle CFD. Thenon the point F, ereCtrhe 
perpendicular EF , (by 1 prop.) to cut the limb 
of the Semi-circle in F, fo ſhall EF, be a mean 
proportional line, between the two given lines 
A, and B, as required. 


PROP. XIV. 


To find two mean proportional Lines between any |} 
two right Lines given. 


Let the two given lines be A, and B; be- | 
tween which 'tis required to find two mean 


And this of all other 
the Inventions of Plato, 
Apolionins,Sporns, Archi- 
tas,Diocles, Nicomedu+5;(9 
many other famous Geo- 
metricians and Philoſo- 
phers, T like beſt for the 
ready performance of this 
Concluſion, whoſe ſeveral 
Methods I could here de- 
ſeribe, but for brevity 
ſake do omit them. 


take the line B in your Compaſſes, and place 
'ng one foot inG, with the other make a mar 


proportionals. To per- 
form which, firſt make an 
Angic containing 9o deg, 
meking the ſides CD,and 7 
CE of a convenient Wc. 
length: then from C, ny 
place the line B, unto F,” 
ana the line A, from C, 
untoG; and draw FG, 
which divide equally in 
H, and deſcribe the Se 
micircle F KG, Then 


— X 
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jin the limb of the Semi-circle in K, then draw 
ST, in ſach ſort that it may juſtly rouch the 
Semi-circle in K, and may cut through the two 
ſides of the Angle, equidiſtant from the Cen- 
rer of the Semi-c:rcle H ; fo ſhall SF, and TG, 
* be two mean proportionals, betwixt the two gt- 
# ven lines A, and B, as required. 


PROP. XV. 


To makg a Geometrical [quare equal to divers Geo- 
metrical ſquares. 


Let there be given the 5 ſides of five Geome- 
trical Squares, viz, A,B,C,D,E; and 'tis requi- 
red to make one Geometrical Square , equal to 
the ſaid five Sqares: 'To perform which firſt 


' Y make a Right Angle asABC,making its contain- Fig. 17. 
A cd ſides of a convenient length. Then from B, 

- Y place A,to D, and from B, place B, to E, and 
n draw ED. Then place ED, from B, to F, and 
YC, fromB, toG; and draw GF. Then place GF, 
in Efrom BB, to H, and D, from B, toI; and draw 
> IH. Laſtly from B, unto K, place TH, and from 
UB, unto L, place the line E; and draw LK. 
"Mt Soſhall LK, be the fide of a Square, equal to 
J tac fiveSquares propounded. 
= PROP. XVL 

bs 0 make @ Circle equal to divers Circles propcunded, 
hen 


od B, and 'tis required to make a third Circle, 
22" ual to the ſaid Circles propounded. To per- 
| , | form 


.& 


Let the two Circles propounded be A, Fig. 18. 
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$. 2. form which, firſt cake the Diameter, of the leſ: 
ſer Circle A, and place it as a Tangent, on the 
Diameter of the greater Circle B, at right An- 

Fig. 18, gles ; as ECD. Then draw the Diagonal ED, 
which divide equally in F, on which as a Cen- 

ter deſcribe the Circle K, making E D, the * 
Diameter of which Circle K ſhall be equal unto 

the two given Circles A, 


* So after the ſame andB,as required *. 
manner, may divers Cir- 
cles be added into one by 
the help of the former propoſition well underſtood. 


SECTE 


Of Planometry, or the way to meaſure any | 
plain Superfice. 


_m—_—_ is that part of the Mathematicks, W hi 
derived from that Noble Science Geometry, i fo 
by which the Superficies or Planes of things i pl 
are meaſured, and by which their Superficial FF ce 
Content is found , which is done moſt com-Wf r4 
monly by the Squares of fuch Meaſures, Viz. 
a Square Inch, Square Foot , Square Yard, 
Square Pace , Square Perch , &rc. That is 
whoſe ſide is an Inch , Foot , Yara, Pace, or 7o 
Pearch Square. So that the Content of any 
Figure is faid to be found, when you know 
how many ſuch Inches, Feet, Yards, Paces, Oc. 
are contained therein : Thus the End and Scope 
of Geometry is to meaſure well. 

PROP. 
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PROP. L 
To find the ſuperficial Content of a Geometrical ſquare. 


| Let the ſide of the Square AA be 4 Perch, 

what is the Area, or ſuperficial content thereof? 
{ To find which multiply its fide 4, by its felf, it 
produceth 16, which is. the content of that 
Square AAAA, propounded. 


PROP. IL 


To find the ſuperficial content of a Parallelogram, 
or long Square. | 


3 Multiply the length in parts, by the breadth 

in parts ; the product is the content thereof. 

y i Soin the Paralle/ogram, or long Square ABCD, 

the length of the ſide AB, or CD is 20 Paces, 

2 and che breadth AC,or BD is 10 Journ and 

s, MF his ſuperficial content is required. I fay there- 

y,W fore if according unto the Rule , you multi- 

2s iN ply the length 20, by the breadth 10, ir produ- 

al ceth 200 Paces; which is the content of the Pa- 
nf rallelogram or long Square ABCD. 


4, PROP. 1l. 


or To find the ſuperficial Content of any Right-lined 
Triangle. 


Although right-lined Triangles are of ſeve- 
ral kinds, and forms ; as firſt in reſpett unto 
their Angles, they are either Right-angled, or 
Oblique- 


0.2: 


Fig. I9, 


Fig. 20 
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Oblique-angled , i. e. Acute-angled, or Obtuſes 
angled. Secondly in reſpect of their ſides, they 


are either. an Equilateral, Iſoſceles, or Scaleni- | 
um Triangle: Bur now ſeeing they are all Þ 


mealſur'd by one and the fame manner, I ſhall 


therefore add but one Example for all ; which : 


take for a general Rule : which is, 
Multiply the length of the Baſe, by the 


length of the Perpendicular, half their product. 8 
is the Area or ſuperficial content thereof. Soif | 


the content of the Triangle ABC, be required. 
Tofind which firſt from the Angle B, ler fall 
the Perpendicular DB, on the Baſe AC, ( by 
prop. 3. $. 1. ) let therefore the length of the 
Perpendicular BD be 24, and the Baſe AC 44 
parts. Now if the Baſe AC 44, were multiply- 


ed by BD 24, the product is 1056, half where- 8 
of is 528,the Content of the Triangle ABC, pro- | 


pounded. 
PROP IV: 
To find the ſuperficial Content of a Rhombus, 


Firſt let fall a Perpendicalar from one of the 
Oztuſe-angles, unto 1ts oppoſite ſide, ( by prop. 
3- 9.1.) and then Mulrtip:y the length of the 
ſide thereof, by ths length of the FPerperdicu- 
lar, their product is the Content thereof. 

Soin the Rhbombus ABCD, the fide AC, or 


mn _BD is 16 Inches, and the Perpendicular KC is 


14 Inches, wich multiplyed into the ſide 16, 


produceth 224 Inches ; which is the Area, or F< 


ſuperticial Content, of the Rhombus ABCD, pro- 
pounded. A 
PROP 


" 


en: 
ife, 


eet 
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PROP. V. y. 2. 
To find the ſuperficial content of a Rhomboides. 


: 

I rrftier fall a Perpendicular, as in the former 
z propoſition, then the length thereof multiply 
+ by the length of the Perpendicular; the pro- 

dutt is the Area, or ſuperficial content thereof. 

- WR For in the Rhomboides EDAH,. whoſe length 
3 AH, or ED is 32 Teer, and the length of the Fig. 22. 

Perpendicular HK, 1s 16 Feet, which multiply- 

ed together produceth 512 Feet, which is the 

Area or ſuperficial content of the Rhombaides 

AHED., propounded. 


PROP. VL 


WW © > th. G6. TY 


7: fnd the ſuperficial Content of any Poligon, or 
many equal ſided Super ficies. 


Firſt from the Center unto the middle of 
ither of the ſides of the Polig9n, ler fall a Fer- 
pendicular, (by 3. prop 9. 1. ) Then multiply 
he {he length of half the Perifery, by the Perpen- 
dicular, the product ſhall be the Superficial Con- 
he WF» of the Poligon. 
Admit the Poligon to bean Hexagon AAAA Fig. 24 
\ A, whoſe ſide AA is 22 Feet, and the Per- 
or @:-4{cular BE 19 Feet ; now, 1t 66 halt the Pe- 
is M/fery, be multiplyed by 19 it produceth 1254 
6 W**t ; which is the Content of the Peoligemm AA, 
or ©. 25 required. 


PROP. 


/ 


[ 


o Fig. 25. 
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PROP. YL 
To find the ſuperficial Content of a Circle. 


Multiply half the Circumference, by one half 
of the Diameter, their product is the ſuperficial 
Content thereof. 

Admit the Circumference of a Circle ACBD, 
be 44 Inches, what is the Area or Content 
thereof. (by the 9. prop. 9. 4.) I find the Dia- 
meter to be 14 Inches, therefore I fay if 22, half i 
the Circumference , be multiplied by 5, half che Ml 
Diameter , it ſhall produce 154 Inches ; which 
is the ſuperficial Content of the Circle ACDB, il i 


as required. of 
PROP. VIIL gin 


By the Diameter of a Circle given, to find the Cir- 
cumference, 


Suppoſe the Diameter be 14, what is the 
Circumference * The Analogy or Proportun 
holds thus, as 7, to 22, ſo is 14, unto 44, the 
Circumference required. De 1 


PROP. IX 


By the Circumference of a Circle gin; to find th So. 
Diameter. 


Suppoſe the Circumference of a Circle be / 
what is the Diameter ? the Analogy or Proportso 
Is, as 22, tO 7,10 is 44, unto 1.4, tho Diameter re 
quired. | Nov 


Geometrical" Propoſitiohs. 4g 
Now the proportion of the Diameter, unto g, #; 

the Circumference-is a&7; -UNto-22 ; Or as 113; : 

ta 35543 Or as I, unto 3, 1415926, io is 

the Diameter to the” Circum erence: 


EW! PROQP. X.:,. 
By the Content of a Circle given; to find the Cirs 
cumference. _ 


Suppoſe the , Content of a Circle be 154; 
what - 1$ the Circumference, the Analogy or 
Proportion ? "hi K. © ERY | 

As 7, unto 4 times 32, which'is 88, ſo is 154 
the Content of the given Circle ; to the ſquare 
of the Circunference ' 1936, whole root being 
Extradted,as istaughr (in prop. 8. $. 1. chap. 1.) 
gives the Circumference 44, as required, 


PRO.P. XL. 


By the Content of a Circle given; to find the Dia- 
Fo meter. . | ei” of he 


Suppoſe the Superfiezal Content of a Circle 
be 154 parts; what is the Diameter thereof ? t6 
find which this is the Analog y or Propertion. 
A522, | 
To 2 times 7, which is 28, 
So 4s 154, the given Content, wm 
To rhe Square . of the Diameter 196, whoſe 
Kor being Extracted (by 8 prop. chap. 1. $.-1, ) 
iveth the Diameter 14,” as required. 


th 


E PROP. 


4 
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PROP. XII 


By the Diameter of a Circle given to find the ſide 
of a ſquare equal thereto. 


To find which this is the Analogy or Proper- 
£100, 

As 1, 000000, 

To o, 886227. 

So is the Diameter of the Circle propounded. 

To the fide of a Square, whoſe ſuperficial 
Content, is equal unto the ſuperficial Content, 
of the Circle propounded. 


PROP. MAIIL 


By the Circumference of a Circlegiven, to find the 
fide of a ſquare equal to is. 


This is the Analogy or Proportion. 

A 1. 000090, 

To o. 282093. 

So # the Circumference of the Circle pro 
pounded, to the ſide of & Square equal to th: 
Circle. off 

PROP. XIV. ler 


By the Content of a Circle given to find the ſide 0 
8 ſquare equal to it. 


To do which, Extraft the Square-Root ol 
the Content propounded, (by prop. 8. chap. 1 
6. I.) ſo is the Root, the xis of 4 Geometric 
Square, equal thereunto. 

PROY 


i 


PROP. XV. 


Þy the Diameter of 4 Circle groen, to find the ſide 
of an Inſcribed ſquare. 


This is the Analogy or Proportion. 

As I. 000000, 

To 0. 707107, 

So is the Diameter of the Circle propotinded, 
To the ſide of the inſcribed Square. 


PROP. XVL 


By the Circumference of a Citcle given, to find 
the ſide of an Inſcribed Square, ; 


F This is the Analogy, or Proportion, 
As 1. 000000, 
To 0. 225079. 
So ws the Circumference of the Circle pris 
bounded, To the ſide of the inſcribed Square, 


PROP. XVII 


o find the Superficial Content of an Oval, or El- 
lerpſis. 


Let the Oval given be ABCD, and 'tis te- 
red to find the Area or Superficial Content 
zeof ? To do which multiply the length A 


T © 


odutt is 1200, Which divide by 1. 27324 ; 

Luotient is 94273 patts, Which is the 
ea or Superficial Content of the Oval ABCD 
pounded "— PROP, 


| 
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$. L 


40 Inches, by the breadth CD 4s Inches, the Fig. 261 


- '< 


Pip. 27. 


p. 3- 


z2 Geometrical Propoſitions. 


PROP, XVIIL 


To find the Superficial Content of any Sefion, or 
Portion of a Circle, 


Multiply half the Circure of the Sedtion, by 
the Semidiameter of the whole Circle, and 
the product thence ariſing is the Area or ſuperf:- 
\cial Content thereof. 

Suppoſe there be-a Circle whoſe Diameter is 
14 parts,and the Circute of the Quadrent ABC 
is 1I parts, and- the Content of the faid 2ua- 

'drent is deſired? .. To .find which multiply 
55 or, 5., 5 half the Circute of the Luadrent, by 
7 the Semidiameter,the 'produtt is 38,5, which is 
the Content of the Luadrens ABC pro 
pounded. 


Qs 


LRCI.- ; 


Of STEREOMETRY, or the way hon 7? 
to meaſure any Regular Solid. 


erp is that part of the Mathems 
I ticks, ſpringing from Geometry, by whi 
the 'Content of all /o/id Bodies are diſcovered 
by two -Multiplications, or -three Dimention 
and is valued by the Cube of ſome famous Me: 
ſure; as an Inth-Cube, a' Foot-Cube, a Yai 
Cube, or @ Pergh-Cube, &C, | DE 

; PRO! 


\ 
\ 
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PROP. L p. 3: 


To find the ſolid Content of a-Cube. 


Multiply the fide into its ſelf, and that pro- 
dudt by its ſide again ; their produdt is the fo- 
lid Content thereof. 
Suppoſe there be a Cube A, whoſe ſide is Fig. 28. 
2 Feet; and his ſolid Content is required ? I 
ſay if his fide 2, be multiplyed by its lf, it pro. 
duceth + which again multiplyed by 2, it pro 


duceth 8 Feet, which is the ſolid Content of 
the Cube propounded. 
| PROD. I.. 


To find the ſolid Content of a Parallelepipedon. 


Firſt get the Superficial Content of the End, 
( by prop. 1,07 2, $. 2. ) which multiply into 
the length, the produdt is the ſolid Content. 
Suppoſe there be a Parallelepipedon B, whoſe Fig. 729. 
ſides of the Baſe is 40, and 3o Inches, and length © * 
wi 129 Inches, and his Sol;d Content is demanded ? 
I ay if you multiply 30, by 40, the product is 
1200, Which is the ſuperficial Content at the 
Baſe. Which mulciplyed by. the length 120 In- 
"x ches produceth 144000 Inches, which is the /- 
R f lid Content of the Paraſlelepipedon B,propounded. 


| 
| 
| 
| 
| 
| 
! 
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p' 2: PROP. II. 


To find the ſolid Content of a Cylinder. 


Firſt get the ſuperficial Content of the Circle 
at the Baſe, (by prop. 9. $. 2.) and by it multi- 
ply its length, their product is the ſolid Content 
gy { here be lind D h 
_ uppoſe there a Cylinder as D, whoſe 
F- 39. Pl of the Circle * the Baſe is 97 parts, 
and the length of the Cylinder is 14. parts, and 
*tis required to find the ſolid Context thereof ? 
Firſt I find the ſuperficial Content of the Bafe 
to be 38.5, which multiplied into 14 the length, | 
giveth 539 parts, which is the /o/;d Contents of Ml © 


the Cylmder propounded. { 
P-R OP. IV. 
To find the ſolid Content of a Pyramid. 4 


Firſt get the ſuperficial Content of the Baſe of 
the Pyramid, ( by ſome of the wu pro- 
poſitions in Planometria ) and then multiply that 
into 3 of his Altitude, the produdt is the ſolid 

Content thereof.” PE G, 
Suppoſe there be a Pyramid H, whoſe ſide of 

the Baſe is 43 parts, or 4,5, and his Altitude 12 | 

_ and his: ſolid —_— tequired > Firſt n 

: . I find, (by prop. 1.9. 2.) the ſuperficial Content it #e 

7 8 3 of the Reſoto be 20425 Or 205, rt multiply- 

ed by 4, (which is 5 of the Altitude 12) produ- 

ceth 81 parts, for the //id Content of the PW .* 


7amid propounded. 
IN, | \ PROP. 
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$. 3. 


PROP. V. 
To find the ſolid content of a Cone. 


Firſt find the ſuperficial Content of the Circle 
at the Baſe, (by prop. 5. $. 2.) then multiply it 
by z of its Altitude or Heighth, the produtt is 
= ſolid _ thereof. - 

uppoſe there be a Cone as B, whoſe Dia- 

meter of the Baſe is 7, and his 'Altitude or "3% 
Heighth is 15 parts, and his ſolid Contemt is re- 
quired ? Firſt i find the ſuperficial Content of 

the Baſe to be 383 or 38. 5; which mulciply- 

edinto 5, (4 of its Altitude or Heighth) produ- 

ceth 192. 5,0r 5, which is the /olid Content of 

the Cone propounded. 


PROP. VI 
By the Diameter of a Globe to find his ſolid Content. 


This is the Analogy or Proportion. 

As 6 times 7, which is 42. 

Is to 22, 

So is the Cubs of the Diameter of the Sphere, or 
Globe propounded. 

To the ſolid Content thereof. 

Suppoſe there be a Sphere or Globe, whoſe 
Diameter is 12 Inches ; what is the /olid Con- 
tent thereof? ſay, (ſe the Globe R.) 

As 42, 

Isto 22, 

Sv» 1728, the Cube of the Diameter, 


E 4 To 


Wet om 


Fig. 33- 


= EP 0M, 


#4 
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To the ſolid Content 90g 5 or 3 of the Globe, 
or Sphere propounded : 


Rehonnt wa oP "This and all other ſuch 
[4 
Cones, hi Height and like Propoſitions , are 


Diameter of the Baſe is performed by the help of 
the ſame with.the Axis the firſt Prqpoſiti tion, of 


of the Sphere. And. 4 the firſt ae of this 


Sphere is to thirds of a, 

Clinde » whoſe Height... #ook > 

and Diameter of the Baſe . 

#5 the ſame with the Axis Fl Sp ore; Gn + wnto >» 
gth. Manifeſtation of the fin Bk of via es of the 

Gplere and Olinder 


PROD. '8.. 


Py the Fe” "TR of a Seb or Gui bes to find 
his ſolid Content. brerroew _ 

[This js the Anzlogy or >Propertion. 

As I. 000000, 

To 0. 016887, 


So is the Cube of the mnt &; the : Globe 


Sphere propounded | , 
Fr T rhe ſolid Content thereof. 


PROP. VIE 


Wn 


This i 1s the Anclars or Propertion, 

As 1. 00000, 

To 0. $0604, 

So us the Axts of the Sphere propounded, 

P91 0 the CuverRoct, which ſhail be equal to it, 
"% __ PROD. 


| 
L 


By the Axis of a Globe, to make a Cube equal ; there | 
({/ : 
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PROP oe: 


By the Circumference of a Globe, to make a Cube : 
equal therennto. | 


This is the Analogy or Proportion. 

As I. 000000, 

To o 256556. 
, = is the Circumference of the Globe progoun- 
ea, 

To the Cube-Root, which ſhall be equal to 
the Sphere, or Globe, propounded, | 


PROP. Xx. 


= By the ſolid Content of a Sphere or Globe, to make 
Y © Cube equal thereunto. 


3 ExtraCt the Cube-root of the ſolid Content 
3 of the Sphere or Globe, (by prop. 9.4. 1. 
chap. 1. ) ſo ſhall the Root, fo found, be the 
ſide of a Cube, equal unto the Globe or Sphere 


propounded 
| PROP. XI 


| RA Segment of a Sphere being given to find the ſolid 
Content thereof. 


To find which firſt ſay, As the Altitude of the 
r. Mpther Segment, is to the Altitude of the Seg- 
ment 
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ment given: ſo is that Altitude of the other 
Segment increaſed by halfthe Axis, untoa fourth : 
Then fay, As 1, to 1, 0472, ſo « the produtt o 
the Quadrant of half the Chord of the Circumfe- 
rence of that Segment, multiplyed by that fourth, 
To the ſolid Content of the Segment propounaed. 
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CHAP. V. 
of TRIGONOMETRY. 


Or the Doftrine of Triangles. 


CA —o—s 


SECT. L 


Some general Maxims, belouging to plain or 
i * Right-lined Triangles. 


RIGONOMETRY is neceſſary in 
moſt parts of the Mathematicks, and 
herein indeed conſiſteth the moſt fre- 

quent uſe of the Logarithms, Sines, Tangents, 
and Secents: It is converſant in the meaſuring 
of Triangles, Plain or Spherical, comparing their 
Sides, and Angles together ; according unto 
their known Analogies, or Proportions : So that 
any three parts of a Triangle being given, the 
other parts may be found out , and known : 
Now in the Do&#rine of Right-lined Triangles, 
It will be neceſſary to know theſe Maxims fol- 


lowing. 
1 1. That 


Fig. 34. 
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r. That a Right-lined Triangle, is a Figure 
conſtituted, by the Conjundction,or InterſeCtion, 
of the three Right; or Streight-lines thereof; 
in their Angles or Meeting-places. So that e- 
very Triangle hath fix diſtinCt parts, Viz. Three 
Sides, and three Angles. 

2, That all Right-lined Triangles, are either 
Right-angled, That is, which hath one Right- 
Angle, as ABC Fig. 34. Or Oblique-angled, 
whoſe three. Angles are all Acute ; that is," leſs 
than a 2uadrant, or 90 deg; or elſe they have 
One Angle Obtuſe, or greater than a Luadrent : 
So alt Triangles, that have not one Right-angle, 
are called Oblique-Triangles ; as Fig. 36. to wit, 
the Triangle ABC. 

3-. That the three Angles, of any Right-lined 
Triangle, are equal 'unto-. two Right-angles ; or 
150 Degrees. So that any two'ot their Angles 
being known, the third Angle is alſo found, 


being the Complement of the other two ; unto 
150 Degrees: But this is more readily found 1n 
a Rettangled Triangle, for the Rettangle being 
a Luadrent , or 9o degrees, one-off the acute 
Angles therefore being given, the ather is rea- 
dily known,. being the Complement therect 
unto 90 Degrees. 


= 


4 That the three ſides, comprehending the 
Triangle, ſome call Leggs, others, Sides, but in 
Re&anpled Triangles, as in the Triangle ABC, 
I call AB, the Baſe, BC the Cathetus or Perpendr 
cular ; and AC rhe Hypothenuſe. | 

5. That the Simes, of the Angles are proparti- 
onal unto their oppoſite Sides; and their S:des,to 
their oppoſite. Azg/es, So that if the Side of a} 
Trianzle were dehired, put the Sine of the oppo- 


ſite 
\ 
| 
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ſite Angle in the firſt place. Alſo if an Angle be g, 3. 
required, put the Logarithm of his oppolite ſide 
in the /irſt place. 

6. That the ſides of any Re&angled Tri 
angle may be meaſured by any Scale of equal 
parts, as Inthes, Feet, Yards, Poles, Miles, 
Leagues, &C. ; 

7. That if an Azgle propounded, be greater. 
than 9o deg. and ſo not to be found in the Ta- 
bles, take the "Complement thereof, unto 185 
deg. and work by the 'Sine, or. Tangent there- 
of, and the work will be the ſame. 

And 'here for the 'more ſhort, and ſpeedy. 
performance * of 'theſe concluſians in Trigons- 
metry ;-I have*annexed, and uſed, theſe fol- 
4 lowing Symbols; which T would have you take 


Js notice of,  * | 
les +", 
d, = Equal, or Equal to. X Difference, 
n *« More. S Sine. 

— Leſs. Sc Co-fine. 


"SW x Multiplyed by. T Tangent. 


o * Degrees as IF. Tc Co-rangent. 
AT ern | 
acf Minutes as. 498'. SC Secam.. 
cr. A Side. Sec Co-ſecant. | 
| cr*, Srdes. Co.Ar. Compl. Arithmertt, 
V. An Angle. R . 4 Right-angle. 
VV" Angles, 2 R Two Right-angles. 
2 Sum. 'H Q - Square. 
"70 h 
po | SECT. 


$. 2. 


Fig. 24. A Pork the Triangle given be ABC : Now 
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SECT.-II 


Of Plain Reflangled Triangles. 
PROP. I, - 


Two Angles and the Baſe f a Reftangled Triau- 
. gle given, to find the other parts. 


the Angle at B, is an Angle of 90?, or a 
Right-angle ; And the Angle at C is 55* 35, 
and the Baſe AB ; is 736 parts. 

Now firſt I find the Angle at A, to be 32* M7 
25' : it being the Complement of the Angle 
at C, unto go? : Secondly, to find the Carhe- 
tus, Or ' Perpendicular, this is the analogy or 
proportion. Ee. 


AsS,V,GC, 57 35/— "NO 9.92643 
To Log. AB. Boſe 936 parts ——X, 86689 
So & S.V. A. 32 25 ——9. 72923 

12. 59609 

To Log. of the Catht- ———— 

tus, or Perpendicular BC ,-—-2, 66966 
457 parts. 


Add the Log. of the third and ſecond Terms 

| together, and from their 

Obſerve this for a ge-= Sum, deduct the Log. of 
neral Rule in Trigonome- the firſt number, ſo is the 
_ Remainder, the Log. of 


% 
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the fourth Term, or Number ſought, as you 
ſee in the aforegoing Example. 

Thirdly to find the Hypothenuſe AC, the 
Analogy or Proportion hold thus. 


AsS.V,C57' 35", 

To Log. Baſe 736 garts. 

So Radius or S. 90?, 

To Log. Hypothenuſe AC $71, parts re- 
guired : Thus are the three required parts, of 
the given Triangle ABC found, wiz. the Angle 
A to be 32* 25”, the Carherus BC to be 467.1 
parts, and the Hypothenuſe A C to be $718 
parts, as. was ſo required to be found. 


PROP. IL 


The Hypothenuſe, Baſe, and one of the Angles 
Of a Rettangled Triangle given, to find the 6- 
ther parts thereof. | 


Inthe Triangle ABC, the Hypothenuſe AC is 
$71.3 parts, the Baſe AB is 736 parts, and the 
Ingle at B, is known to be a. Right-angle ; or 
90": Firſ# to find the Angle at the Cathetus C, 
he analogy or proportion holds thus. 


- To Radius or S. 90?, 

So Log. Baſe AB 734 parts, | 

To the S.V. at Cathetus C 57* 35. 

Secondly, now having found'the Angle at the 
athetus C, to be 57* 35” ; I fay the Angle of 
he Baſe Ais 32* 25/, being the Compl. of the 
ingle C, unto 9o?. ah | 
.Thirdly to find the Cathetus BC, this is the 
nalogy, or proportion. 


As 


As Log. Hypothen: AC 87 1,5 parts Fig. 34 


& 2. 
Fig. 34 


F 


Te may alſo bs foung, as.in_the- former Propoſi- 
r10!, _ 
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As Radins or 8. 96*; a | ; 

To W Hypothen. AG 87] L 15 3 parts, ; 
SEFT.MTEAMNS... --£- 

To Log. Cathetus BC, 457 & parts required” 


” . 


PROP. It. 


bo a Riflin led Hinge le, h Baſe, and Garter 
' given to Fond thy her 'parts thereof. 


MH +* 


In the Triangte ABC , the Boſe AB is 736 
parts, and the Catbetus BC | is 467 14 parts, and 
the Angle B, between themn is @ right angle; 
os 90": And here;:you may make. Either ſide 
of the Triangle, Radiis, But.T ſhall make BC, 
the Cathetus Radius, and "then to find the Ang'c 
at the Cathetas C; this is the Tas of 1'ri7 

er54907. | 


As, Log, Carhit, Bo 465 & L 3 9%, 


"© Ka: 145 OT 
| £o Log... Se R7y 36 parts, i This 
pp . Cath FT -35”, asr wired, 
Secondly, I find ths other he” ar A tobe 
32 "oY being the Complement, to C. 57 
35”, unto = 


Thirdly, | figd - "Qur the Hyphihenuſe AC 


by | ONS (0. proportion. 
CST as. : 
$ oP. "Baſe þ 736 parts, 1 
-; Radmis I, Ka Ir 
vo: Lo Hyporbonuſe AC 5r. , * parts, , 
0 Pt making the Baſe AB q pert \Y0l 
may find the Hypothenuſe AC, by this analey 


or proport 108, \ 


RR re Drafts m6 
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Ar Radius or S. 90*, 6. 3, 
To Log. Baſe AB 7536 parts. 
So Sc.V. Baſe A 42* Be 
To Log. Hypothenuſe 871 73 parts. required, Fig. 44: 
and thus you have all the parts of the Trian- 
ple propounded. | 


PROP. IV. 
The Baſe, and Hypothenuſe, with the Angle be- 


_ tween them given, to find theother parts of 4 
Rett-angled Triangle. 


In the Triangle ABC, the Baſe AB is 9536 
parts, and the Hypothenuſe ACis 871 3 parts; 
and the Angle A included between them is 32* 
257. Firſt to find the Angles, and firſt remem- 
ber that the Angle B is a right Angle ; or go*. 
Secondly, that the Angle at C, is the Comple- 
ment to the Angle at A 32” 25” unto 9o*: Fg. 34. 
and therefore is 57* 35” : Now theſe being 
known, you may find the Caihetus, by this 
analogy Or proportion. 
As 8. V.Cathe. C. 57" 35), 
To Log. Baſe AB 536 parts. 
SoS.V. Baſe A 3Y' 25/, 
To Log. Cathe. BC 465 + partsrequired. Thus 
I have ſufficiently explained all the Caſes of Plain 
Rec-angle Triangles, for to theſe rules they 
may be all reduced. 


d. 3. 


Fir. 36. 
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SEC II 


Of Oblique-Angled Plain Triangles. 
PROP. I. 


' Two Angles, and a fide oppoſite, in an Oblique- Ang- 


led Triangle given, to find the other parts there- 


of. 


'N the Triangle ABC, the Angleat Ais 50", MW \ 
and at Cis 39*,and the fide AB is 3o parts, WM : 

and oppoſite to the Angle C. oo 

Firſt, to find the Angle B, remember thar WY 1; 
(as 'ris ſaid, in the third Maxim aforegoing) 'tis BY m 
the Complement,to the Angles A 50?, and C 35", Bl + 
to 1$0?, and therefore is the Angle ar B 93”. of 

Secondly, having thus found the Angles, the Mw} 
two unknown ſides, may be found by the pro-WM2.,, 
portion they bear totheir oppoſite Angles, for 
that proportion holds alfo in theſe ; thus to find 
the ſide BC, this is the analogy or proportion. 

As S.V.C 37* oof, 

To Log. fide AB 3o parts, 

SoS.V. A. $0” oof, 

To Log. fide BC 38 43 parts required to 6 


found. of 

But it may be more Tcadily found, and per om 
formed in fuch caſe as this, where you have Wy the 
Sine, or Tangent, in the firſt place, by the 4Mork 


,ithmctical Complement thereof, and to ſave the 
gubſtraction, 


Ko! 
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Now the readieſt wa 

to find the - ide. t5- The Rule to find the 
thee of Mr. omplement Arithmeti- 

Comp lement IS THAT Ot 2 cal, of any Logarithm 

Norwood, in his Dodtrine yyuniber, 

of Triangles; which is 

thus : begin with the firſt Figure towards the 

left hand of any Number and write down the 

Complement, or .the re- 

mainder thereof, unto 9 : ——— 9. 962398. 

And fo do with all te ——— o. 037602. 

reſt of the Figures as you 

ſee here done. Saying 9, wants of 9, o : and 

again 9, wants 0: 6, wants 3; 2, wallts7 : 2; 

wants 6,3 9, wants o : only when you come 


to the laſt Figure to the right hand, take it 
out of 10, ſo 5, wants 2; of 10: Thus you 
may readily find the Co-Ar. of any S:ze, al- 
moſt as ſoon as the Se it (elf. 

" But if you want the Complement Aritimetical 

of any Tangent, you may take the Co-tang. 
which is exattly the C-Arirh. of the double 
Radins, fo that the Tangent, and Cotangent, of 
r Wan: Arch makes exattly 20. 000000. 
O88 . Now if the Radins be in the firſt place; then 
here is no need of taking che Co-Arith, of the 
it Number, only you muſt cur off, che firſt x, 
0 the left hand thus x, and. vou will have the 
Logarithm of the Number deſired. 

Thirdly, now to find the fide AC, by the 
ppoſite Angle B; which is 93” oo”: { And ſee- 

8 the Angle B, exceeds 90®%; you muſt work 
y the Complement to 180*) as in the ſeventh 
York i1-page 61 is taught, 


6. 3: 
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9. 3, | 


Co- Arith, 


AsS.V. C. $597 0, — —0. 22054. 
Tv Log.Cr. AB 30 part ———1. 47712. 
Fig. 36. Sos Sc.V. B' 89% 0, —- 9. 99940. 


To Log. er. AC 49,5 parts, x1. 69706, 


Thus having found all the parts of the 7r+ 
angle propounded, ' Viz. The Angle B,. to be 
a3* vo”, the fide-AC to be 495 parts, and 
the fide BC to be 38,39 parts, as was required 
to be found. 


PROP. IL. 


Two ſides, and an Angle oppoſre to one of them in 
an Oblique-augled Triangle given, to find the 
other parts thereof. ' 


| [ 
In the Triangle ABC, the ſide AB is 20 + 
parts, and the ſide AC, is 49,5 parts, and the i © 
| oppoſite Angle C, is 39* oo. g 
Fig. 36. Firſt, 'To findithe Angle at B, this is the 4- I #5 
nalogy or Proportion. re 
As Log. cr. AB 39 parts, 

ToS.V,at C 37" oo. iti 

So Log. cr. AC 49.33 parts, 
To. Sc. V. B 93* o&, as was required to be 

found, | 

Now ſceing that tho Angle C, is 35%-00/, and 
the Angle B, is 93* 00”, which makes i 30? oo, 
therefors muſt the Angle A. bg 50? oo” ; the 
| Com 
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8,33 parts, as afore in the firſt propoſition, by 
is oppoſite Angle. 


PROP, II. 


Two Sides of an Oblique-angled Triangle, with the 
Angle included between them given, to find the 
other parts thereof. 


In the Triangle ABC, the fide AC is 49,5 
parts, the ſide DB is 3o parts, and the Angle 
A between them is 50? oo” ; and 'ris required to 
find the other parts of the Triangle propoun- 
ded. To reſalve this Concluſion, let fall a 
Perpendicular DB, from the AngleB, on the ſide 
AC ; (by prop. 3. 9, 1. chap. 4.) and then pro- 
coed thus, 


Firſt, Seeing the Oblique-angled Triangle, Fig. 


ABC is divided into two Retangled Triangles, 

Viz. ADB, and BDC: Now I will begin with 
o Wl the Triangle ADB, in which is given the An- 
6 WY gle A 50* os, and the Angle D is a right An- 

gle, or 90?, and the fide AB 30 parts, and the 
A-x fides AD, and DB, and the Angle at B, are 
required, 

Firſt to find the Angle at B, remember that 
Itis the Complement unto the Angle A_ 50? oo”, 
unto 90? oo”, and therefore muſt the Angle B 
be 40? 0o/ ; Naw for to find the Cathetus BD, 
(asin prop. 1. and 2 $. 2.chap. 5.) by the Rule 
of oppoſition, the Analogy or Proportion hokls 


thus, 


F 9 As 


Complement to 180* : ſo having found all the vp. 3. 
three Angles, you may find the other ſide CB, Fig. 36. 


31 


——DNEBAT >. 1. BS rn bind DES AAA as ee. ie 
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9. 3. 


Rig. 37- 


As Radius or S. go?, V 
To Log. Hypoth. AB 3o parts. 

SoS.V.at A50* oo, 0K) 
To Log. Cath. BD 22,55 parts ſought. vt 


And 4 G AIN, ſay. 


As Radius or S. 90?, 

To Log. Hypoth. AB 3o parts. 

So S.V. atB 40% ov, 

To Log. Baſe AD 19,3 parts ſought. 

Thus in the Triangle ADB, you have found 
the Angle B, to be 40* 007, the Cartherns BD, to 
be 22,5 parts; and the Baſe AD to be 19,3 
parts, as was ſo required. 

Now for the other Triangle which is BDC, 
in which there is given the ſide BD, 22,5 parts, 
and the Angle atD, is a Right-angle, or go”, and 
the ſides DC, and CB, and thg Angles B, and 
C, are required. | | 

Firſt to find the ſide DC, ſubſtratt AD, 19,3 
parts,out of AC,497, parts ; there remains the 
Baſe DC ; 30,8 parts: Thus have you the two 
ſides 'of the Triangle, ro wit the Baſe DC, 
30,5 parts, and the Cathetus BD, 22,5 parts, 
and. the Angle D between them is a Right-angle 
or 90”, Now you may find the Angle at B, by 
the Tangent ( as in prop. 3. $. 2. chap. 5. ) thus. 

As Log. Cath. BD, 22,5 parts, 

To Radius or S. 9o?. 

So Log. Baſe CD 30,8 parts. 

To T.V. B. 53* oof. 

Secondly, For the Angle C, remember tis 
the Complement of the Angle B, 53*,to90?; and 
therefore is the Angle C, 37* oo, required. 

} | £ | Thirdly, 


\ 


[4 


4 - 
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Thirdly, To find the Hypoth. BC, this is the 
Analogy or Proporton. 

As SV. B. 53* oof, 

To Log. Baſe DC 30,Z parts, 

So Radins or S. 9o®, 

To Log. Hypoth, BC 38,3 parts: Thus have 
you found all the required parts of the Tri- 
angle ABC propounded,vzz. the Angle C to be 
37” oo”, the Angle B, to 
be 93* oo, * and the * That is equal unto 
Side BC, 38% parts, as #be two Angles B 40® 
required to be found. and B. 53" as afore in 

the former Propoſition, 


Another ' way to perform the ſame. 


' Take the Sum of the / Side, AB 30.8 
two ſides, and the ditfe- \ Side. AC 49:3 


rence of the two lides ; — 
and work as followeth. Sum. =29,:3 

Now to find the two | we 
Angles B, and ©, this Y, Difference. 19,7 
the Manner, and by this _ 


Analogy or Proportion, 
they are found out and known. 

As Log. Z. ci*. AB, and CA, 79,3 parts, 

To T og. X. cr*.| AB,and CA; i933 parrs, 

So T. of 3 VV unknown, 65" od, 

To T. 3X. of V/V, 28? oo/. 

This difference of Angles 23* 0o/, add unto 
65* oo”, (half the difference of the unknown 
Angles) and it ſhall produce 93* oo/, which is 
thegreater Angle, and ſubſtrated from it, leaves 
37* 6o/, which is the leſſer Angle C : fo have 
you the required Angles, 

F 4 


PROP, 


$. 3. 


Fig. 37. 


-$. 3. 
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PROP. IV. 


The three ſides of an Oblique-anglea Triangle gi- 
wen, to find the Angles. 


In the Triangle ABC, the fide AC, is 49, 
parts, the fide AB, is 3o parts, and the ſide BC, 
15-35, 2parts; and the three Angles of the Trix 
angle are required. 

G The reſolution . of 
Side. AB 30,3 this Concluſion is thus. 


Fig. 37 Side. BC 35S Take the Summ and Dif- 


fer. of the two ſides AB, 


Sum. 6843 and BC; Andthen work 
as follows: To find a 

Diff. 08,33 Segment of the Baſe AC, 
to wit CE ; fay : 


As Log. Baſe AC, 498 parts, 

To Z.cr. AB, and BC ; 68,39 parts, 

So XN. cre. AB, and BC; "8,12 arts 

To Log- of a Segment of he Baſe AC, to wit C 
E 11,22parts. | 

This Segment of the Baſe CE, 11,3 parts, 
being ſubſtraſted from the whole Baſe AC, 
49:5 parts, the remainder is EA 38,$ parts, in 
the middle of which as at D, the Perpendicu- 


Fig. 37 lar DB, will fall from the Angle B ; and { di- 


vide jt into two Reftangled T: riangles, to wit, 


- ADB, and CDB, whoſe Baſe DA is 19,3 parts, 


which taken from AC 49.5 parts, leaves the 


Baſe of the greater Triangle CD 30, parts. 
Now having the two LE of thele roo 7 wv" 


angles, and their Hypothenuſes ;to wit EP 
parts,DA. 191 parts, CB 3572 ; parts,and pls 
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rtsyou may find all their Angles,by the Rule 6. 3. 


of Oppoſite ſides, to their Angles asafore. 


I. Is the Triangle CDB. 


To find the Angles, this is the Analogy or 
Proportion. 

As Log. BC 38.8 parts, 

To Radius or 5. 90®, 


So Log. DC 30,8 parts, A Fig. 37. 


ToS.V.B 53* oo”: whoſe Complement 
Angle at C 37 oo/ unto 90: or a Luadranr. 


Il. Ir the Triangle ADB. 


To find - the Angles, this is the Analogy or 
Proportion. 

As Log. AB, 3o parts, 

To Radius or S. $o®. 

So Log. AD 1943 parts, 

ToS, V. B, 40? 0&'. 

The Complement whereof, unto 90* og, is the 
Angle at A 50? oof. 

Now in the firſt Triangle CDB, there is. 
found the Angle C, to be 37* oo, and the 
 AngleB, to Ik od, 

In the ſecond Triangle ADB, there is fougd 
the Angle A.; tobe 50? oo, and the Angle B, 
to be 409* oof, _ 

Now the two Angles at B, to wit 53* op” ; 
and 40* oo; makes 93* oo/, which js the 
Angleof the Oblique-angled Triangle ABC, at B: 
Thus the three Angles ofthe ſaid given Triangle 
ABC, art found as was required, vs. the 
gleA to be 50? oo/, the Angle B to bg 93* oo), 
and the AnglgC to be 37* go” ,as ſoughr. _ 

us 


$.- 3. 
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Thus T*have ſufficiently, fully and plainly 
explained all the Caſes of Plain Right-lined Tri- 
angles, both Riget and Oblique-angled : I ſhall 
now fall in hand with Spberical Triangles, both 
Right and Oblique-ang/ed. 


%* 
7 


SECT. Iv. 


Of Spherical Reftangled Triangles. 


And here firft it will be neceſiary alſo to underſtand 
thoſe few general Maxims or Rules, that are of 
ſpectral Moment, in the Dottrins of Spherical 
Triangles. 


x. —_— a Spherical Triangle is comprehen- 
ded and formed, by the Conyunction 
and Interſeftion of three Arches of a Circle, 
deſcrizcd on the Surface of the Sphere or Globe. 
2. That thoſe Spherical Triangles, conſiſteth 
of ſix diſtinct parts, vis. three Sides and three 
Angles, any of which being known, the other 
is alſo found out and known. 

3. Thar the three Sides of a Spherical Trian- 
gle, are parts or Arches of rhres great Circles 
ofa Sphere, mutually interſeCting each other : 
and as plain or Right-lined Triangles, are mea- 
ſured by a Meaſure, or Scale of equal parts : 
So theſe are meaſured, by a Scale or Arch of 
gqual Degwes. : 


4. That 


hte $, 


- 


hat 
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4. That a Great Circle is ſuch a Circle that 
doth beſſe&t the Sphere, dividing it into two 
equal parts ; as the Equine#41al, the Ecliptick, 
the Meridians, the Horizon, &C. 

5. That in a Right-angled Spherical Triangle, 
the Side ſubtending the Right-angle. we call the 
Hypethenuſe, the other two containing the Right- 
angle we may ſimply call the Sides, and for 
diſtinction either of them may be called the 
Baſe or Perpendicular. 

6. Thar the Summ of the Sides of a Spherical 
Triangle are lefs than two Semicircles or 360?. 

4 Thar if two Sides of a Spherical Triangle 
be equal to a Semicircle; then the two Angles 
at the Baſs ſhall be equal to two Right-angles; 
but if they be leſs, then the two Angles ſhall be 
leſs; but if greater, then ſhall the two Angles 
be greater than a Semtcircle. 

s. That the Summ of the Angles of a Spher- 
cal Triangle, is greater than two Right-angles. 

9. That every ſpherical Triangle 1s either a 
Right, or Oblique-angled Triangle. 

10. That the Sines of the Angles, are in pro- 
portion, unto the Sizes of their oppoſite Sides ; 
and the Sines of their oppoſite Sides, are in 
proportion unto the Sines of their oppoſitg 
Angles. | 

[T. That in a Right-augled Spherical Triangle, 
either of the Oblique-angles, is greater than the 
Complement of the other, butleſs than the Diff 
rence of the ſame Complement untoa Semicircle. 

12. That a Perpendicular is part of the Arch 
of a great Circle, which, being let fall from any 
Angle of a ſpherical Triangle, cutteth the oppo- 
ſte Side of the Triangle at Right-angles, and © 

: divideth 


$. 4 


$. 4 


Fig. 38. 


Fig. 38. 
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divideth the Triangle into two Right-anpled Tri- 

s, and theſe two parts (either of the Sides 
or Angles ) ſo divided muſt be ſometimes added 
together, and ſometimes ſubſtratted fram each 
other, according as the Perpendicular falls with- 
in or without the Triangle. 


PROP. I. Caſe r. 


A Side and an Angle adjacem thereunto being gi 
wen, to find the other Side. 


In the Triangle ABC, there is given the Side 
AB 27* 54/ ; and the Angle A 23* 3o/, and the 
Side BC is required, to find which this is the 
Analogy or Proportion. 


As the Radius or S. 90? og,» 10. 00000 
To S. of cr. AB. 27, $4 —_ 9. 67018 
Sou T.V.A, 23,40 —— 9. 63830 
To cr. BC. 11,30. 19. 30848 


a ————— —————— 


PROP. IL Caſes. 


A Side and an Angle adjacent thereunto being giv 
ven, to find the other Oblique-angle. | 


In the Triangle ABC, there is given' the 
Side AB 27* 54, and the Angle A 23? 30, 
and the Angle at C is required, to find which 
fay by this Analogy or Proportion. 

As the Radins or S. 90* os, 


To SC. of cr. AB 27,54. 


*« Wn gy 2 
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So # S. V.atA 23, 30, 6,4 
© ToSc.V. at C 69, 22 required, 


PROP. II. Caſe 3. 


A Side and an Angle adjacent thereunto being given, 
to find the Hypothenaſe. 


In the Triangle ABC, there is given the Side Fig. 38. 
AB 27* 54/, and the Angle at A 23* 30”, and 
the Hyporhenuſe AC, is required ; which may 
be found by this Analogy or Proportion. 

As the Radius or S. 90? oc, 

To Sc. of Y. at A 23, 30. 

So ws Tc. cr. AB, 27, 54. 

To Tc. Hypothenyuſe AC, 30, 00 required. 


PROP. IV. Caſe 4. 


A Side and an Angle oppoſite thereunto being given 
to find the other Obliurangle. SE 


In the Triangle ABC, there. is given the Side /Fjg. 23, 
BC 11* 30), and the Angle A 23* 30/, and the- 
Angle C is required, to fiad which, fay by this ' * 
Analogy or Proportion. | { 

As SC.cr. BC, 11* 30, 

So sS.V.atA, 23,30, 

c ToS.V.as C. 69, 22, as required. 


ſ 


4 
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$4 | | 
PROP. V. Caſes. 


A Side and the oppoſite Angle given, to find the 
Hypothenuſe. 


Fig. 38, In the Triangle ABC, there is given the 
. ſide BC 11" 30, and the Angle at A 23* 30”, 
and the Hypothenuſe AC, is required, which 
may be found by this Analogy or Proportion. 
As S.V.at A 23* 30/, 
To Radins or S. 90, 00. 
So # der. BC 11. 30, 
To S. Hypothenuſe AC 30, 00. as required. 


PRO P, VL Caſe 6. : 2 


A ſide and the oppoſite Angle given, to find the \ 
other ſide. 


In the Triangle ABC, thereis given the ſide 

BC 11* 30/, and the Angle at A 23* 3o', and 
; the ſide ABisrequired,; to find which this is the 
Analogy or Proportion. I Miles Ch LE a?) 
Pg. Ts. - As Radins or $. 99? oo), | 

To Tc. of V.at A.23. 30, 

Sox T. cr. BC 11,30, | 

ToS, of cr. AB 27. 54 as was required. 


PROP. VII. Caſe7. 


The Hypothenuſe, and an Oblique Anple given, to 
find the fide adjacent h— as © wk 


In the Triangle ABC, there is given the 
Hypo 
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Hypothenuſe AC, 30" oo, and the Angle A 23* 4 
_ A the fide AB, is required, which is v. 4: 
found by this Analogyor Proportion. 
As the Radins or S. 90? oof, Fig. 28. 
To Sc. V. at A, 23, 30. 
So z T: Hypoth. AC, 30, 00, 
To T.cr. AB, 27,54, as was required. 


PROP. VHI. Caſes. 
The Hypothenuſe, and an Oblique-angle given, to a 
find the oppoſite Side. 


In the Triangle ABC, there is given the 
Hypothenuſe: AC, 30" oo/, andithe Angle at A 
23* 30/, and rhe Side BC, is required, whichis 1 
tound by this Analogy or Proportion. Pg. 3 

_ As the Radins or S. 90* 00”, 

ToS. Hyporh. AC, 30, oo. 

So zs S.V. at A, 23, 30, 

Tothe S: cr. BC, 11, 30. which was required. - 


PROP. IX. Caſeg. = 


The Hypothenuſe, and an Oblique-ang le given, to 
find the other Oblique-angle. 


In the Triangle ABC, there is given the Hy- 
pothenuſe AC 30* oo”, and the Angle A, 23* 30”, 
now the Angle at C, is required, which may 
be found by this Analogy or Proportion. 


j As the Radins or S. 90* 0o/ R 
To SC." Hypoth. AC, 30,00. Q. . 
Sow T. of V.at A, 23, 30, "Be. 38. 


[+ To Tc. of V. at C. 69, 22, as was required. < 
PR OP. 
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#4 PROP. X. Caſe 10. 


The ſides given, to find the Hypothenuſe. 


In the Triangle ABC, there is given the 
ſide AB'£7* 54, and the fide BC 11* 30”, and 
the Hypothenuſe AC is required, to find which 
fay by this Analogy or Proportion. 4 

Fig. 38. . As the Radius or S. 90* ov, 

To Sc. cr. BC. 11, 30. 


So is Sc.cr. AB 27, 54, 
— To Sc. Hypothenuſe AC 30, oo, required. Ps 
ar 
PROP. XI. Caſe 11, fol 


The fides given, to find an Angle. 


In the Triangle ABC, there is given, the 
fide AB 27* 54, and the fide BC 11* 30”, and 
the Angle o A i required, which may be 
found by this Analogy or Proportion. 

Fig. 38: As * 4 Radixs or Soo? 0, 

To S. cr. AB. 27, 54. 

So is Te. cr. BC. 11, 30, 

To Tc.of V.at A. 23. 30. as required. 


they 
PROP. XI. Cafe 12. a 
bun 
The Hypothenuſe, and @ ſide given, to find the of 41s, 


ther ſide. To k 


Fio. 48. In the Triangle ABC, thereis given, the H 
oy potbenuſe AC 3 oo), and the fide AB 27” 54 
and the ſide BC is Tequired, which may | 

fou 
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found by this Analogy or Proportion. . $: 4 
As Sc. cr. AB.27* 54/, 
To Radins Or S. 90 00. 
So is Sc. Hyporhenuſe AC. 30* oo', 
To Sc. cr. BC. 11* 3&/ as required: 


PROP. XIIL Caſe n;. 
The Hypothenuſe, and a Side given, to find the 


contained Angle. 


In the Triangle ABC, there is given the Hy- Fig, 49, 
potheunſe AQ 30? oc, and the ſide AB 27* 547, 
and the Angle at A is required, which may be 
fuund by this Analogy br Proportion. 
£s the Radius or J 90" oo”, 
To F. cr. AB. 29* 54 
So & Tc. Hyporth. AC 30? oc/, 
To Sc. of V, at 3, 23* 3-/, as required, 


P R O P. XIV: Caſe 14. 


T he Hypothenuſe,and a Side grvengto find the oppo® 
ſue Anole, 


In the Triangle ABC, there is given the Hy- 
tbenuſe AC 30* <c/, and the fide AB 27* 54, 
ow the - 4 ngle C, is required, which may be Fig. 49, 
ound by this Analogy or Proportion. 
As the S. Hypoth: - C,40% 00, 
To Radins or S: 99 oc/. 
Fo #S. of cr. AB, 29" 54, 
{0 S.of V. at ©. 69 22, as required, 
\ 


4 


G PROP. 
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PROP. XV. Caſo 15. 
*T he Oblique Angles given, to find either Side. 


In the Triangle ABC, there is given the An- 
gle A 23* 3o/, and the Angle at C 69? 22/, and 
the ſide BC, is required, ' which may be found 

| by this Analogy or Proportion. 
Fig. 38, As #heS.ofV. at C, 69" 22, 
To the Radins or S. 90? oof. 
So is the Sc. of V.at A,23* 30, 
10 the SC. of cr. BC, 11* 30, asrequired. 


PROP. XVI. Caſe 16. 
The Oblique-angles given, to find the Hypothenuſe, 


$4. 


j—_ 


In the Triangle ABC, there is given the An- 
gle A 23* 3&/, the Angle C, 69* 22/, and the 
Hypothenuſe AC, is required, which may be 


found by this Analogy or Proportion. T 
Fig. 38. As the Radins or S. go? oof, I 
; To Tc. of V. at C. 69®, 2Y, 
So is Fc. of V.at A, 23 30, 
ToSc, Hypoth. AC, 30 00, as required. g 
: 
SECT :e 
the 
Qui, 
" R Proj 
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SECT. V. 6. 5. 


Of Obligue-pngled Spberical Triangles, 
PROP: I. Cafer. 


Tivo Sides, and an Angle oppoſite to one of then 
given, to:find the other oppoſite Angle. 


I the Triang/e ADE, there is given the Side Fig. 491 
L AE, 54* oc, the Side ED, 38* 30”, and the 
Angle A,. 20%28/, now the Angle atD, is re- 
quired, to find which this is the Analogy or 
Proportion, 

As S. cr. DE, 38* 30”, 

To S.V. at f, 30 28. 

So is S.\cr; AE, 7& 00, 

ToS. [I at H, 1% 03; 7 Note that in theſ® 
required. . Operations, for the more 

C6 facility of the learner, 

T ,mit Seconds, tphich doth belong unto the Angles, &c, 
PROP. IL. Cafes. 


Two Angles and a Side oppoſite to ane of them gis 
ven, to find thb Side oppoſite to the other, 


Tn the Triangle ADE, there is given the Aft- Fjs, 44, 
ge at D, 130 07), the angle E, 31* 34/4 and * 
the Side AF, 70* cc/, now the Side AD, is re- 
quired, which may be found by this 4ralegy or 


Proportion. 


G 3 As 


X gle & 30*25/, Nowthe Angles D, and E, are re- 


EE em rn Eos 


| C! , . & a | 
84 Spherical Trigonometry. 
$. 5. As S.V.at D, 130" 03”, 
To S.cr. AF, 70 co. 
So 15S. V. at E, 31 34, 


To S. cr. AD. 40 oo, required. 
PROP. III. Caſe3. 


T1o Sides and an Angle included between them 
beinlg known, to find the other «Angles. 


Fig. 39. In the Triangle ADF, there is given the Side 
AE, 750? oo”, the Side AD, 4<* 007, and the An- 


© RAR IS 


quired, which is thus found: take the Sum and 
Difference of the two'Sides,, and work as follow- WW ; 
eth, ſaying. 
Side. AE, 90? oo”, 
Side, AD, 40 co 


Sum. IIO CO ME. 55s <9. 


Dif. 39 Cop ;X.15 00. 
Angle. A, 30 28” 3V. 15 14. 
| D 

As S.; Z.cr\.AEand AD, 55* co”, 

ToS.; X. cr*. AE and AD, 15 00. fer 
, And Sois Tc.3V. at A, I5.14, les 
ho ahes To T.zX.VV. DandE. . 491430”. ow; 
if the Sum 


of the two contained Sides exceed a Semicircle, then ſubſtrat ea" micir, 
fide ſeverally from 180®, and proceed with thoſe Complemegts, «il w;1/ 
with the ſides given, the Operation produceth the Complements 180 þ 
the Angles ſought, unto a Semicircle or 180 Degrees. 


Again 
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| 6. 5. 
AG 4 TN. 


As Sc. 3Z.cr*.AE and AD, 55* oof, 
To SC. 3 X. cr. AEandAD, 15* of. 
So is Tc. 3V.atA, IS" 14, 
ToT,32.VV.DandE, $8048 30. 


This difference of the AnglesunknownD and 
E, 49* 14 307, being added unto the half 
Sum of, the Angles 80*-48/ 39, ( unknown ) 
produceth the Greater Angle D 130” 03/, and 
ſubſtrafted from it, leaves the Leſter Angle E, 
to wit 31* 34/. 


PROP. IV. Caſes. 


Two gar their Interjacent ſide being known, 
to find the other ſides. 


In the Triang/e ADE,there is given the Ang's Fig. 39. 
at A 30* 28/,,and the Angle at D 130* 0z/, and 
their [nterjacent-/ide AD 40? oo”, and the Sides 
DE and EA, arerequired : Which isthus found. 

Take the Sum and Dif- / 
ference of the two An» 1 And here obſerve 

J, and work 2s fol ns re earer ocerd 
oweth, fay ng: a SEmiciels or 1859, 
ſubſtraft them from a Se - 
co micircle, amd proceed with the Reſidues, the Operation 
V8 #ill produce each fide's Complement to a Semiciccle, or 
130 [rh 


4 G 3 Angle. 


ee lr er en Eos — 0 4 — 
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6. $. 
Fig. 39- 
Ph 


Angle. D 130? 07. 
' Angle A, 3028: 


— ] 


1Z. is 80? 15/ 3c” 


Sum 160 31 
Diff. 99 25 : X13 49 47:39 


Eno e___—__ _—_— 


Side. AD, - 40 co © cr. is 20 00 09. 


As S. } Z.of VV. A and D, $0* i5” 3-7, 
To S. 3X. of YV.A and D, 49 47 30-' 

So.;zs T.! cr,' AD, 200900, | | 
To 'T.; X.-c;DEand EA, -15 45 00. 


AG 4 I N Say. 


Ai Sc.3Z. of VW.AandD, $2* 15 3&, 

To SC. 3 X. of VV. AandD, 49 47 30. 

Sos T.z'r. AD, 20 00 cQ, 
*To T.;zcr*.Z. DEand AE, $54 I5 00. 


. Add the half Difference of the Sides DE and 
AE, 15* 45/, unto half the Sum of the Sides 
DE and it 54* 15/. It produceth the greater 
Side, the Side AE 90* oo/, bur if dedudted from No 
it, leaves the leſler Side ED,which is 38? 30', as 
Was required. 7 


PROP. 
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PR-OP. V. Caſes. 


$. 5+ 


Two Sides and an Angle oppoſite to one of them g1- 
ven, to find the third PP FOI 


In the Triangle ADE, there is given the Side .,:; 
AE 70* oo/, the Side DE 38" ek por the Angle ©" 39: 
A | 29, the Side AD is required. | 

| Firſt by Caſe x. Prop. 1. I find the Angle at 
D to be 130* 03/, and then proceed thus 

Firſt take the Sum .and Difference of the two 
Angles; then alſo find the Difference of the two 
Sides given, and then work as followeth. 

Angle D, 130” oy, 

Angle d, 35 258. 


Sum 160 31/ iZ. $9? 157 307. 


Differ. 99 .35\ 3%. 49 47 3%. 


ns tit. 


Side, AE 70 OO. 


Side. ED 38 30. 
Diff. 31 ay 3X. 15" 45". 
| bmnqwntns I 
Now fay, : 


As S.iX. VV. DandA, 49*-47' 39”, 
ToS. 3Z.VV.D and 5; $o 15 309. 

- Sojs T.5X. ct, AE and ED, 15 45 09, 

To T.4 cr. AD. 20? oo/ co”/ : which doubled 

giveth the Side AD, 40 0000, as was required. 


G 4 PROP. 
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F. 
p PROP. VI. Cafes. 


| 

| Two Angles and a Side oppoſite £0 one of them is 
| ven, 10 find the third Angle, | 8 

| 


Fig. 39. In the Triavgle-ADE, there is given the An- 
gle A 30* 28, the Angle D 130% 037, and his 
oppoſite Side AE, 59* oo”, and 'tis required. ta 
| find the Angle at E. - | 
0 Firſt hy. 2rop,;2. Caſe 2... I find the Side DE, 
| oppoſed to the Ang'e A ; .to be 38? 30”, then 
occed thus, 
Firſt find the! Sz and Difference of the Sides, 
Then find the D:ferenceof the Angles, | 
Side. DE 39* 30/, | 
Side. AE 70 00 


Sum, 108 30 | z £ 54 15”. 


| Piffer. 31 30 \ 3X 15 45- 


Angle D 130 © 


Angle A 30 2 

Differ, 99 35 £ $8.49 47 80's 
Now fay, | 

As d,3X. rf, DEand AF. I5* 457, . 3y 

To S.3 Z.cr*..EA and DE 54 15. — 


. SoisT.3ZX.VYV. Dand A 49 47 30/7 $ 
| Joel V.atE 15* 47/ oo. whic doubled To 
Ben me Angle at E 31 34, as M31 _ 7 
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PROP. VIL Caſe 7. 


Two Sides and an Angle oppoſite to one of them gt- 

wen, to find the Included Angle. 

+ In the Triangle ADE, there is given the Side Fig. 39. 
AE 950* ovo/, the Side'ED 38? 30/, and the an: 

gle oppoſite thereunto at A. 30* 28/, and the 

Angle E is required. 

Firſt by Prop. 1. Caſe 1. I find the Angle D, 
> omg to AE, to be 130" 03”, then proceed 
| YORTNS 

Firſt find the Difference of the Angles, then 
find the Sum and Difference of the Sides, 

Angle D 130" © z 

Angle A 30 2 


Differ. 99 35 > 5X. 49* 47 30”. 


Side AE 50* oo 
Side ED 38 30 


Sum \ 108 30 ( 3Z.54" 15. 


Differ. 31 30\ 3X. 1545. 


Now fay, 
 AsS.5X; cf. ABEandED 15* 45/, 


ToS3iZ.cr. AEand ED $54 15. 
Sois T.3X. of VV.D and A 49 47 30”, Fig. 3% 


ed ToTc.ijV.at E15* 477. Which doubled is 
P, 


the Angle atE 31* 34, as was required. | 
PROP. 


6. 5. 
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- PROP. VIII Caſs. 


Two Angles and a Side oppoſite to one of them be- 
ing known, to find the Interſacent Side. 


In the Triangle ADE, there is given the An- 
gle E 31* 34/, the Angle D 130* 037, and his 
oppoſite Side AE 70* 00/,, Now the Side ED is 
required. 

Firſt by Prop. 2. Caſe 2.1 find AD oppoſed to 
E, to be 40? oo/,: and then work thus. ' 

Take the Sum and Difference of the Angles, 


then- alfo-find: the Diference of the two Sides : 


Angle D 130% 07 


Fig. 39. Angle E 31 34 


Sum 161 37 7, Bo? 48/ 30” 
Differ. 98 29 3X. 49* 14 307 


DO — 


Side AD 40? oo” 
Side AE 50 oo 


Differ. 30 00 þ 1X. 15* 00” 


_— 
T —— 


Now ſay, 


As S.iX./V D and E 49* 14/ 30”, 

ToS. 3 Z, VV Drand E-ho 4530: 

Sois TX cr. ADand AE 15 0000”, _ 

To T. 4 cr. ED, 19? 157 oo”, which: being 
doubled is the SideED 38? 3o/, asrequired. 


PROP 
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P-R OP. IX. Caſeg. 


Two Sides and their Included Angle being hnows, 
ro find the third Side. "p 


In the Triavgle APZ, there is given the Side P!g. 40. 


AP 38* 3of,the Side PA 70?, and the Angle P; 
ler be 31* 34, arid the Side AZ; is required. - 

The Reſolution” of this Caſe depends on the 
Catholike propoſition of the Hord:of + Marchi/ton, 
by ſuppoling-che ObliquesTriznste to be divided 
(by a: ſuppoſed Perpendicy/ar falling either 
within or without the 7riang/e ) into two Ret- 
angulars. 

Now in the Triangle AZP; let fall the Per- 
perpendicular ZR ; fo is the Triangle AZP divi- 
ded _ into ''twa Redanrgulars ARZ, and ZRP, 
Now the Side AZ may be found'at rwo Opera- 
tions thus : fay, 


As the Radinsor S. of * 9go% oo 
To SC. of the included V, P. 31 34. 
So is T, of the leſſer Side PZ. 38 Jo: 
To.T. of a fourth Arch. . 34 68. 


If the conrained Angle be lots than 9o?, take 
this fourth Arch from the greater Side ; bur'if it 
be greater than 90?, from its Complement unta 
180? the Remainder is the Reſidual Arch: Now 


again ſay, 


As SC. of the fourth Arch. | 24*0g/ 
T9 SC. Reſidual Arch. 35 52 
So SC. of the leſſer Side PZ. 35% 30 
To Sc. AT, the Side required. 40 00 
1+ But 
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+ But note that many timesthe Perpendicu- 


Fig. 41. lar will fall without the Triangle, as it doth 


now within ; in ſuch caſe the Sides of the 7r:- 
angle muſt be continued, fo will there be two 
Refangulars, the ons. included within the 0- 
ther : as in the Triangle HIK, the Perpendicular 


" Tet fall is KM, falling on the Side HE, and fo 


Ft. 40. 


the two ReFangulars found thereby will be IM 

K, and KMH, and fo by the direftions in the 

former / propoſition find 

1. Note that "if -the out the Side IK, if r6- 
quired to--be found, 


Angles at-the Baſe be both 
af oe head, chmolnw e EARS ea 

er cular within t ctangle * #7 wob;ho 
kinds, without the Triangle. - © 09/7 | 


PR O'P. X:. Caſe;ro. 


Two Angles and their Interjacent Side known, 10 
find the third Angle. 


In the Triangle AZP, there is given the Side 
ZP 38* 30”, the Angle Þ 31* 34, andthe An- 
gle. Z 130* 03/7, and the Angle at A is requi- 

ed. A 4 | ' 


"Firſt the Oblique-Triangle 'AZP, being redu- 
ced into two Redtangulars ARZ,, and ZRP, by 
Caſe' 9 aforegoing, I find the Angle RZP, to 
be:64* 197, (in the Triangle ZRP.) which ta 
ken: out of Angle AZP 130% 03/, leaves the 
Angle AZR 65” 44': Now the Angle A. is 
found by this Analogy or Proportion. 

AsS.V.PZR, 64" 19, | 
' ToS.V.AZR 65 44, 
So is Sc.V.atP 31 34, 
To Sc.V. at A 30 28 : which was required 
to be found our and known. PROP. 


þ 
- 
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'PROP. XI. Cafſerr. 
Three Sides given, to find an Angle, 


* In'the Triangle APZ, the Side AZis 40? oo”, 
the Side ZP is 38* 30/, the Side AP is 750? oo/, 
and the Angle Z is required. To find which 


do thus. , 


Add the three Sides'together, and from half Fig. 40. 
their Sum, deduct the Side oppoſite, to the re- 


33 


quired Angle : and then proceed as you ſee in 


the Operation following. 

Side AP 70% of Co-Arith. 
Side AZ 40 O00 = —0, 191933 
Side ZP 38 30 ——0, 205850 
Suns 148 30 SINES. 

» Sum #74 15 - 9, 983380 
Side AP 50 oo 

nin. 0s 15———S— 


Sum is - = 


1Sum is 65* 07/ 30//;the Sc.l Vat Z,9, 62 


55I5 


which doubled is 130* 03/ 12//; the 
Angk at'Z required. 


$. 5- 


I9, 251031 Fig. 40. 
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P'R © Þ. XIL Caſe 12. 
Three Angles given, to find a Side. 


In the Triangle ATP, the ; Angle Ais 30* 49/ 
2”, the Angle Z, 130% 07/ 12/7, the Angle Þ 
21% 234/ 26”, and the. Side AZ, oppohie to P, 
1s þ at. #1 

"This Caſe'is lkewic performed as the former 
Caſe or Propoſition, the' Angles being conver: 
-red into Sides, -atd the Sides into Angles,by 
taking the Complement of rhe greateſt Angle 
unto 180”: ſee the work. 


Angle E 31* 34/ 26 Co-Arith, 
Angle A © 300 28 11—————0, 294929 
Ccmp. V.Z2: 49 $6 49-— O, 116084 
Sum is 111 59 26 SINCS 

; Sum is 55 $9 44————9, 918549 


f4ngleP 31 34 26 


Differ. 24 25 159 ————, 6164 


————— 


Sum total—— I9, 94597 

The \ Sum is SC, of 20? oo” balf the——— 
Sine AZ.. —_ | 

which being doubled,givesthe; Side AZ 49" 00] 
rinubad to be found out and known. 

# Bur if the greater Side AP were require 
the Operation would produce the Complem 


thereuf unto a Semicircle or 180" ; -therelc 
ſubſtr: 


So ea 
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ſubſtraCt it from 180), it leaves the remaining 
required Side fought. 

_ Thus I have laid down all the Caſes of 774- 
angles, both Kight-lined and Spherical ; either 
Right,or Oblique-angled ; T might hereunto have 
" agnexed many Varieties unto each Caſe, and 
ſome fundamental Axioms, which ſomewhat 
more would have Illuſtrated and Demonſtrated 
thoſe Cafes, and Proportions ; | but becauſe of 
_ the ſmallneſs of this Treatiſe, which is intended 
more for Pra#ice than Theory, I have for brevi- 
ty ſake omitted them, and refer you for thoſe 
things to larger Authors, who have largely 
diſcourſed thereon to good purpoſe. 
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CHAP. VI - 
of ASTRONOMY. 


— 


Defin. STRONOMY is an Art Ma- 

thematical, which meaſureth the | 

diſtintt courſe of Times, Days, T 
Years, &c. It ſheweth the Diſtance, Magnitude, c 
Natural Motions, Appearances and Paſſions, pro- 
per unto the Planets, and fixed Stars, for any time 
paſt, preſent and to come; by this we are certified 
of the Diſt ance of the ſtarry Sky, and of each Pla« 
net, from the Center of the Earth, and the Mag- 
nitude of any fixed Star or Planet, m reſpett of ihe 
Earth's Magnitude.  ' 


SECT. L 


Of Aſtronomical Definitions. 
Defin. 1. A Sphere or Globe is a ſolid Body, 


containing onely one Swperficies, 
in whoſe middle there is a point ( called the 
Center, 
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| Center, ) from which all right or ſtreight lines 
drawn unto the Circumference of Superficies, are 

qual. | 

" The Poles of the World,ate two fixed points Fig. 4% 

'in the Heavens Diametrically oppoſite the one to 

the other, the one called the Artick or North- 

Pole ; noted in the Scheme by P. The other is 

called the Antartick, or South-Pole; as S. and is not 

to be ſeen of us, being in the lower Hemiſphere. 

3- The Axis of the World, is an imaginary Fig, 44, 
line drawn from the North-Pele ,; through the 
Center of the Earth; unto the Soirh-Pole; about 
which the Diur»al motion is performed, frorn 
the Eaſt to the Weſt; as the line PS. 

. 4 The  Meridians are great Circles, concur- Fig. 43; 
ring arid interſeting one another, in the Poles 
of the World, as PES, and Pc S. 

5. The Equinediial, or Equator; isa great Cit- 
cle, go deg. diſtant from the Poles of the World; 
cutting the Meridians at Right-angles, and di- _ 
videth the 7/orld into two Equal parts, called Fig. 44: 
the Northern; and Southern Hemiſpheres; as E 
= (, in Scheme 42: 

6. The Ecliprick is a great Circle, croſſing 

the Equino#ial , in the two oppoſite points 
Aries and Libfa, and maketh an Angle 
therewith ( called, its Ob/iquity ) of 23* 20”; 
repreſented by S=vw, This Circle is divided 
mto 12 Sines, eachi containing 30*00”: As A- rjg. 44; 
ries Y, Taurus ©, Gemini il, Cancer Sz; Leo Q, 
Virgo R, ( which are called Northern Sines ) 
Libra =; Scorpio WM, Sagitarius Þ ; Capricornus 
{quarins ®, and Piſces X ; thele are called S- 
hers Sines; 


$. 1. 


H 5. The 


' 98 - Aſtronomical Definitions. 


v. I. 7. The Z:diack is a Zone or Girdle, having 
8 deg. of Latitude on either ſide the Ecliptick, 
in which ſpace the Planets make their revolu- 


tion. This Circle is a Circle which regulates - 


the Nears, Months, and 

. * Which is by the Seaſons, * and is diſtin- 
» 3 .D,, 

"ge 4 —_ called E was 0 ar os in the Scheme 

1 e. bring Life; becauſe ww | 

the life * all Creatures by che I 2, Smes. 


depend on the cauſe of that Circle, for the Sun aſcending in ' 


it and moving towards us, brings the Generation of things, 
and in deſcending the Corruption of all things ſenſible, and 
inſenſible, which are below the concavity of the Moon, &Cc. 


8. The Colures are two Meridians, diyiding 

the Echptick, and the Equino#:at, into four e- 

Fig. 42. qual parts ; one of which paſſeth by che Zqw- 
nottial points Aries, and Libra, and is called the 
Equinottial Colure, as P= S. The other by the 
beginning of Cancer, and Capricorn, and is Cal- 
led the Sol/ſtitial Colure, asP S, SV, 

9. The Poles of the Ecliptick are two points, 
23* 3o/ diſtant from the Poles- of the World, as 

Fig. 42. land K | 

| 10. The Tropicks are two ſmall Circles, Pa- 
ralle] unto the EquinoG#ial, and diſtant there- 
from 23* 3o”, limiting the Sun's greateſt declinas 
tio, The Northern Tropick paileth by the b:- 
ginaing .of Cancer, and is therefore called che 

Fig. 42, Tropick of Cancer, as S a D. "The Southern Tre 
pick paſſeth by the beginning of Capricorn, and 
= therefore called the Trepick of Capricorn ; as 

b Y, 

I1. The Polar Circles, are two ſmall Circle 
parralle] to the Equinotial, and diſtant there 
from 66* 30” ; and from the Poles of the Hori. 

23 
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27. go/. -That which is, adjacent unto the $. I. 


North Pole; is called the A4riik Circle, asG d 1. 


and che other the Antartick Circle, as KdM. Fg. 42. 


21%. The: Zenith, and. ther Nadir, are two 
points; ;Njametrieely oppolitethe one to the. 0- 


ther : the Zenith is the Vertical point, or the 


paing over .our-heads,as Z, The Nadir, is oppo- 
fite thereta.asthe point N. | 

2 T3. The; w4zimutbs or. Vertical Circles are 
great Circles of the Sphere, concurring end. in- 
terſeftingsach-otber, in thei Zewrh, and, Nadir, 
as Z fN. 


1 14 "Fe Horizen, is agreat.Circle, go deg. Fig. 4%. 


diſtant from; the:Zenuh, andaNacir ; cuttingall 
the Azimubs,at Righranglices;jend;dividing the 
World inco. two. equal pares; the upper and 
wi/ible Hemiſphere, and the Tower and inv3jible 
Hemiſphere; ne@rclented by. = R. p 

oi'1 5; Phe Meoriiienolt avfidgeet;, is that Meridi- 


av, which paſſer; by«ube £52, and Nagir,of Fig. 42, 


the-placeas;PiZ SN: 9:1 14 v 

2\/:260'F be wHlivicantoarg,. 06; Parallels of Alti- 
tude, anedipall Circles, parralicl unto the Hory- 
20n,Cimagimid io Pas chrowgh. every degree 
and:minuteof ; the eridzan,' between the Ze- 
with and Horn, 1B a F.ros v/1;, 192 
'1.:19. Parahkelsaf i@ttutlegor Declination, are 


ſmall Circles parallel unio che-Equinedial ; they Fig. 42, 


are calet: Paral/els of Latitude, in relpett toany 

place onthe Earth, and Farallels of ,Declination, 
10 reſpett af trheySun; or. Stars, in. the Heavens. 
18. The Latitedevof a pieces the height of rhe 
Pole above the , Hiri22n or) the diſtance be- 
aween. the Zenith and thejtEqumeciel.. :'» 


H 2 19. The 
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19. The Latitude of « Stay , is the Arch of a 

Circle, contained betwixt ' the Center of a Star, 

and the Ecliprick line: thisCircle making Right- 

angles, with the Ecliptick, - is accounted either 

Northward or Southward ; according to the Sci- : 

tuarion of the Star. HO IT 

20. Longitude on Earth. is meaſured by an 
Arch of the Equino&#ial, contained. between the 
Primary Meridian, (or Meridian of- that place 
where Longitude is aſſigned to- begin) and the 
Meridian of any other place, counted always 
Eaſterly. 

21. The Longitude"of a Stay, is that part of 
the Ecliptick, which is contained 'berween the WW | 
Star's place in the Ecliptick, and the beginning $ 
of Aries, counting them according unto the ſuc- 2 
ceſſion of Sines. - | 

22. The Altitude of the Sunor Stars, is the WM 
Arch of an Azimuth, contained betwixe the BY n 
Center of the Sun," or Star, and the Horizon. S: 

23. Aſcenſion is the riſing of any Star, of il te 
part of the Equino#ial, to any degree abovethe 

- Horizon; and Deſcenſuwnisthe ſetting ofir. 

24. Right Aſcenſion, is the number of Degrees 
and Minutes of the -Equinottial ; (1. e. from the 
beginning of Aries) which cometh unto the 
Meridian, with' the Sun or Stars ;-'or with any 
portion of the Ecliptick. 

25. Oblique-Aſcenſion, is an Arch of the Equi 
nottial, berween the beginning of Aries, and 
that part of the 'Equino#ial which riſerh with 
the Center ofa Srar ; or with any portion of the 
Ecliptick in an Oblique Sphere: and Oblique D 
ſcenticn, is that part of the Equino&ial, thai 
{ctteth therewith. 

26. Th 
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26. The Aſcentional difference, is an Arch of $. x, 
the Equino#1al, being the difference berwixt the 
Right and Oblique-4ſcenſion. _. 
27. The Amplitude, of the Sun or Stars, is F; 
the diſtance of the riſing or ſetting thereof, from *'5* 43: 
the Eaſ$ or Weſt point of the Horizon. 
28. The Parallax, is the difference between 
the true and apparent . place of the Sun or Star ; 
ſo the true place in reſpedt of Attitude, is in the 
line ACE, or ADG, the Sun or Star being at 
C, or D, and the: apparent 'place in the Line 
BCF, and BDH, fo fkewiſe the Angles of the 
Parallax are ACB, or ECF; and ADB, or GDB: 
alſo in the ſaid Scheme, ABK repreſenteth a ,_ 
2uadrent (of the Globe or Earth,) onthe Earth's *&: 43+ 
Superficies : A the Center of the Earth, and B 
any point of the Earth's Surface. 
29. The Refra#ion of a Star, is cauſed by 
the Atmoſphere, or Vapourous thickneſs of the Arr 
near the Earth's Superficies, whereby the Sunand 
Stars ſeemalways to riſe ſooner, and and ſet la- 
ter than really they do, 


—_— —— —— — — 
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SECT. 
Of Aſtronomical Propoſitions. 


PROP. I. 


The Diſt ance of the San from the next Equino&ial 
point (either Aries: or Libra) being known, to 
; find his Declination, 


As Radius or S. 90*, 
ToS. of the Sun's diſtance from the next Equi- 
nottial point, 
So is S. of the Siumn's preateſt-Declination, 
To the S. of the Sun's preſent Declination ſought. 


PROP. Il 


The Sun's place given, to find bis Right- Af, cen- 
ſion. 


This is the Analogy or Proportion. 


As Radiusor S. 90, 
ToT. of the Sun's Longitude fromthe next Equi-f . © 
pottial point, Aſe 


So is the SC. of his greateſt Declination, | 
ToT, of his Rig ht- Aſcenſion from the next Equi- 
Yottial point.” " © 4 


P-ROP 


4 
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PROP. IIL 


To find the Syn's place or longitude from Aries, his 
Declination bemg given. 


This is the Analogy or Proportion. 
As S. of the Suns greateſt Declination, 
To Radins or $.90* ov, 

So is S. of his preſent Declination, 

To S. of the Suns Place 


or Longitude from Aries *, * If the Sun's Declina- 
tion be North, and in- 
creaſmg, this Proportion 
finds the Sun's diſtance from Y'; but if decreaſing 
from = in the northern Sines. But if the Sun's Declinati- 
on be South, and increaſing from == ; if decreaſing from 
Y, among the Southera Sines. 


PROP. IV. 


By knowing. the Suns Declination, to find bis Right 
Aſcenſion. 


This is the Analogy or Proportion. 
As Radins or S. 90*, 
To Tc. of the Suns greateſt Declination, 
So is T. of the Dechmation given, 
. To S, of the Suns right 
Aſcenſion required. + From the next Equi- 
| noctial point either Y, 


or 


H 4 PROP. 


| 6 Bop E Analogy or Proportion,” 
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SECT. I. 
Of Aftronomical Propoſitions. 


PROP. I. 


The Diſt ance of the San from the next Fquino&#ial 
point (either Aries! or Libra) being known, to 
© find his Declination, 


As Radins or S. 90), 
ToS. of the Sun's diſtance from the next Equi- 
pottial point, 
So 1s S. of the Sun's greateſt Declination, 
To the S, of the Sun's preſent Declination ſoug ht. 


PROP. HL. - B 


The Sun's place gioen, to find bis Right-Af cen- 
ſion. 


This is the Analogy or Proportion. 7 
As Radius or S. go", $ 
ToT. of the Sun's Longitude fromthe next Equi- 7 
poetial point, Aſce 


So is the SC. of his greateſ# Declination, 
To T, of his Right- Aſcenſion from the next Equi- 
wottial point.” > _ 


PROP 
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PAOQOP. WUL 


To find the Syn's place or longitude from Aries, his 
Declination bemg given. 


This is the Analogy or Proportion. 
As S. of the Suns greateſt Declination, 
To Radins or $.90* ov, 

So ts S. of his preſent Declination, 

To S. of the Suns Place 


or Longitude from Aries *, * If theSun's Declina- 
tion be North, and in- 
creaſmg, this Proportion 
finds the Sun's diſtance from Y'; but if decreaſing 
from = in the northern Sines. Bt if the Sun's Declinati- 
on be South, and increaſing from = ; if decreaſing from 
Y', among the Southera Sines. 


PROP. IV. 


By knowing the Suns Declination, to find his Right 
Aſcenſion. 


This is the Analogy or Proportion. 

As Radins or S, 90), 

To TC. of the Suns greateſt Declination, 
So is T. of the Declmation given, 

To S, of the Suns right 


A [cenſion required & + From the next Fqui- 
noCtial point either Y , 
; or =, 
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. 2. 
| | PROP. V. 


| By knowing the Latitude of a Place, and the Suns 
 Deslination, to find the Aſcenſional Difference. 


This is the Analogy or Proportion. 
As Radius or S. 90?, | | 
To TC. of the Latitude given, 
So wT. of the Suns Declination given, 
| To the S. of the Aſcenſional difference required. 
| #5 Note thar if you reduce the degrees, &c. 
| of the Aſcenſional difference into hours, it will 
ſhew you how much the Sur riſeth, or ſetterh 
before, or after fix a Clock, in that Latitude. 


PROP. VL 
To find the Suns Oblique Aſcenſion or Deſcenſion. 


Firſt find the A/cen/ional Difference by the 5th 
Propoſition, arid his R:ght-aſcenſion by the fourth: 
Now if the Suns Declimation be Northerly, de- 
duct the Aſcentipnal Difference out of his Right 
Aſcenſion, from the beginning of Y, ( for the 
fix Northern Signs Y 6 L' SAM) it leaves the 
Oblique Aſcenſion ; and added unto the Right 
aſcenſion, giverh the Oblique-deſcenſion. 
 Butif the Suns Declination be Southerly, the 
Aſcentional Difference, added to the igtogfore 
on, ( for the fix Southern Signs =M, 3 #X ) 
giveth the Righr-aſcenſon, and ſubſtracted there: 
from leaves the Oblique-deſcenſion, - 


PROP, 
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PROP.: VIL 


By knowing the Suns Declination, and the Latitude 
of a Place, to find the Suns Amplitude. 


This is the Analogy or Proportion. 

As SC. of the Ln of 

To the Radius or S. 90). 

Sois the S. of the Suns Declination, 

To the S. of the Amplitude from the Eaſt or 
Weſt Points of the Horizon. 


PROP. 


VIII. 


By knowing the Suns Declination and Amplitude, 
from the North part of the Horizon, to find the 
Latitude. 


This is the Analogy or Proportion. 
As Sc. of the Amplitude from the North, 
To Radins or S. 90? 0d 

So 1s S. of his Declination given, 

To SC. of the required Latitude. 


PROP. IX 


By knowing the Latitude of a place, and the Sun's 
Declination, to find at what time the Sun will 
be on the rrue Eaſt or Weſt Points. 


The Analogy or Proportion is. 

As T. of the given Latitude, 

To. T. of the Sun's Declination propounded, 
So is Radius or S. 90? osf, 

Zo pc. of the Hour from Noon. PROP. 


""—_— Ea 0 " '%. "4-6. 
Ray. 
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PROP. VIL 


By knowing the Suns Declination, and the Latitude 
of a Place, to find the Suns Amplitude. 


This is the Analogy or Proportion. 

As SC. of the Late, & 

To the Radius or S. 90). 

Sois the S. of the Suns Declination, 

To the S. of the Amplitude from the Eaſt or 
Weſt Points of the Horizon. 


PROP. VIIL 


Yy knowing the Suns Declination and Amplitude; 
from the North part of the Horizon, to find the 
Latitude. 


This is the Analogy or Proportion. 
As SC. of the Amplitude from the North, 
To Radins or S. 90? 0d 

So 1s S. of his Declination given, 

To Sc. of the required Latitude. 


PROP. IX 


By knowing the Latitude of a place, and the Sun's 
Declination, to find at what time the Sun will 
be on the true Eaſt or Weſt Points, 


The Analogy or Proportion is. 

As'T. of the given Latitude, 

To. T. of the Sun's Declination propounded, 
So is Radius or S. 90? os, 

Zo pc. of the Hour from Noon. PROP. 
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6. 2. 
PROP. X. 


By knowing the Swr's Declination,and Latitude of « 
place, to find his Altitude at fix a Clock, 


This is the Analogy or Proportion. 

As Radius or S. 90? oo, 

To S. of the Sun's Declination, 

So is S. of the Latitude of the place, 

To S. of the Sun's Altitudeat fix a Clock. 


PROP. XL. 


By knowing the Latitude of a place, and the Sun's # 
Declination, to find the Azimuth at ſix. 


This is the Analogy or Proportion. re 
As Radius or $.99* 00', 

To the T. of the Sur*s Declination, 

So 1s SC, of the Latitude of the place, 

To the T. of the Azimuth fought. By 


PROP. XIL At 
By knowing the Latitude of a place, and the Sun 


Declination, to find the Sun's Altitude when he i 
on thetrue Eaſt or Weſt points, 


This is the 4nalogy or Proportion. 
As S. of the Latitude, 

Tothe Radius 67S, 90? 007, 

$9 is the S. of the Dechnation, T; 
To the S. of the Sur's Altitude beingdue Fil x, 
or Weſt. PROT - 
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PROP. XHIL 


To find rhe Sun's Altitude at any rime of the day. 


The Analogy or Proportion 1s. 
: Ms Radins Or '$. 99* 00/, 

To Tc. of the Poles beight, 

So is S. of the Sun's Diſtance, 

From the Hour of Six, 

To the T. of an Arch : which being ſubſtraCt- 
ed from the Sur's Diſtance from the Pole; ſay, 

As Sc. of the Arch found, 

To SC. of the remaining Arch of the Sun's Di 
fance from the Pole, | 

So 4s $.of the Poles beight, | 

To the S. of the Sun's Altitude at the Hour 
required. | 


PROP. XIV. 


By knowing the Latitude of a Place, with the 
Sun's Declination, and Altituae, to find the 
" Hour of the Day. 


To ſolve this Concluſion do thus: get the 
Sum of the Complements of the Latitude,Decliga- 
tion and Altitude given *,. as ho 
Then find the Ditterence 1.4 #7 £4 11. of 
detwixt their half Sum, pne” P 
and the Complement of the | 
Altitude ; then tay, 

As Radius or S. 90? oc, 
To Sc. of the Sun's Altitude, 
So is SC, of the Latitude of the Place, 
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To a fourth Sine : then again ſay, 
As the fourth S. 
To the S. of 3 Z. of the Lat. Declin. and Alt. 
So is the S. of X. of the Altitude to the 3 Z, 
To @ fifth S. unto which Sine, if you add the Wl 
Radius or 90? o&, half that Sum ſhall be the 
Sine of an Arch, whoſe double Complement is 
the Hour from the Meridian. | 


PROP. XV. 


To find the Time of the Sun's Riſing or Setting and 
conſequently the Length of the Day or Night. V 


To reſolve this Concluſion, firſt by prop. the 
5. find the Aſcenſional Difference, which redu- 
ced into Hors, and Minutes of Time, by allow- 
ing for every 15 Deg. one Hour, and for every Wl B) 
Deg. leſs than 15*, 4”, of Time, and for every 
15 Min. one Minute of Time. 
© Secondly, If the Sun's Declination be Norther- 
ly, the Aſcentional Difference added- unto 6 
Hours, gives the Time of Sun-/etting, and ſub-W- 
ſtrated therefrom, leaves the Time of Su» W © 


. Riſomg : On the contrary, if the Sun's Deolinati - 


on be Southerly, the Aſcentional Difference added 
ufto 6 Hours, gives'the Time of Sum-Ri/ing, 
and deducted therefrom , the Time of Sus 
ſetting. 

Thirdly, If you double the Time of Sw 


Riſing, it gives you the length of the- Night; 54 
and rhe Time of Sun-ſerting, the length of th 

Day. | | T 

S A 

Ti 


PROPE S 


CO 
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A PROP. XVI 


The $ un's Declination, Altitude and Azimuth 
| known, uo find the Hour of the Day. 


The Analogy or Proportion is. 

As the Sc. of the Sun's Declination, 

To the S. of the Azimuth, 

So is the Sc. of the Altitude, 

Ta the S. of the Hour from Noon: which con- 
_— into Time, will ſhew the Hour of the 

ay. 


PROP. XVII 


By knowing the Sun's Declination, Altitude, and 
Hour from Noon, to find the Azimuth. 


The Analogy or Proportion is. 
As Sc. of x 24 Sun's Altitude, 

To 8, ofthe Hour from Noon, 

So # SC. of the Sun's Declination, 
Tothe S. of the Azimuth, required. 


PROP. XVIIL 


By knowing the Latitude of a place,” the Altitude 
of the Sun, and the Hour from Noon, to find the 
Angle of the Sun's Poſition. 


This is the Analogy or Proportion. 
As Sc. of the Sun's Altitude, 

ToS. of the Hour from Noon, 

So # SC. of the Latitude, 


| 
| 
| 


. Bro AfWvhotical Propoſitions, 
$. 2 ToS.oftheV.of the Sun's Poſition, at the 
, time of the Queſtion, | 


P'R OP. XIX. 


By knowing the Surt's Altitude, Declination, and 
Azimuth ;, to finil the Latitude. 


The Analogy or Proportion 48; | 
As S. of the Sun's 'Azimarh; > k 
-TvS. of his \Diſt ance from: the North- -poleg”; | a 
© $9 '#'S.\ off of the!Susr: Poſuton, 21: © 
To Sc. of the Latuude required. Wa 
- 'N O P. XX. 


1 
R, 


To find the length of th Cnpealan or Tw Lig] !M chi 
5 


Ty! of | 


$4 Y 


The Crepoſcaloi or Twiiebh TS nothing elle ver 
but the . Refrat#ion of. the” Sun's: Beams "inthe Wl Sur 


Denſity of -the- hr: 


Which the Learned!7:.M you 


Nennus tound the lengrh of the Crepuſculun 


* Watched do Time 
after | Sun-ſerting | when 
- the Twilight i the Welt 
45 Vhut in, ſo that no 
more { wilight than 4% 
any other _ of the Skie 
near the Horizon appea+ 
red there : then by one of 
the known fixed Stars; 
having found the true 
Hour ef the Night, he 


Cre 
{by-his nkiny ſtrict obler i 5 


vations * ) to continue 
trom-checime bitches Sar) 
paſting...below”. the\ Hor 
20% of-a':place, untifl the 
Sun had run below tht 
faid Mivizon 18 od, and 
rhen' followed the. ſhut 
ting iv” of 'the Tooilng! 
and untill the S«#'wil 7 , 

departel &- ; 
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departed ſolow the Twi- found the length of the 
light continued.-To find TWght, 12% ds m ehe 
which obſerve. this Ang- 7H MR 

logy or Proportion. 

As Radius or S. 9o?, 

To Sc.of the Sun's Declination, 

So & SC. of the Poles-beight, 

To @ fourth Sine : which keep. 

Then out of the Sun's DijFance From the 
South-Pole, ſfubduct the Complement of the Pole ; 
and of that remains and the degrees 62, being 
:died to ir, their Sum and Difference found, fay 
again. 

m_ the fourth Sine found, 

ToS.4i Z. of the remainder and 62? 0&7, 

$0 is S. 4 X. of the remainder and 62" oo, 

Toa Number, which being muktiplyed by the 
Radius is equal unto the £uzdrat of the Sine of 
the 3 Angle of the Sun's Diſtance at the Ending 
of the Tw1ilight,fram Noon next enſuing, 

Then from the Sun of the whole Angle can- 
mend love Hours, ſubftraft "the Hour of the 
cl Sun's ſetting *, it gives 2 CEL 
:.M you che length of the ; Or' 3 Dinrzal 
ll p—_ or Twilight. Arch. 0 
ſ ut the Sus being in the Winter Tropick,makes 
the 72y1/ight longeſt of a- 
ny Twilight, the whole Ra. = the —_ of 
Winter half year: Nowin Dkr a 
a - certain Paralle/, be- | 
twixt that Tropick, and the EquinoGial is the 
ſhorteſt: Grepuſculum : the Declination of which 
Parallel, is thus found. 

As the "Tc. of the Pole, * 
To the S of the Pole, 
So is the T. of 99* oo”, 


9. 2. 


——— — —— — — — ALES "$144 is. A i eB: a 
- LOOP IP) 


Al MC Aon 4s 


| 
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To S. of the Declivation of the Parallel, iti 
which the $7 maketh the ſhorteſt Crepuſculum 
of the Year. 

But before the Crepu/culum come to be ſhort- 
eſt, there is another Parallel, in which the 
Crepuſculum is equal to that of the Equino&ia; : 
the Declination of Which is found' thus: 

As the Radius or S. 96? oo/, 

To S. of the Poles Elzvation or Altitude, 

So 4 S. of 18* oo, 

To S. of the Declination of the Parallel, in 
which the Sun maketh the Crepuſculum equal 
to that in the Equinottial . | 


PROP. XXL. 


To find the Quantity of the Angles, which the Cir 
cles of the 12 Houſes make with the Merr 


dian. | 


This is the Analogy or Proportion, 

As the Radins or S. 99?, 
 ToT. of 60*: for the 11th, 9th, 5th ahd 3d 
Houſe, Or to the T. 30* for the 12th, Sth, 6th, 
and 2d Houſe, . 

So 5 the SC. of the Pole, 

To the Tc. of any Houſe with the Meridian, 
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PROP. XXIL 


To find the Right Aſcenſion of the Point. in the 
Equinottial : and alſo the Point in the Ecliptick; 
called Medium Czli or Cor Czl:. 


Firſt, To find the Right Aſcenſion of the 
Point of the EquineF#ial; called Medium Cali, vel 
Cor Czli, find out rhe Sur's Right Aſcenſion, by 
= 2. Then reduce the whole Time fton! 

oon laſt paſt into degrees, which add unto 
the ri2bs Aſcenſion of the Sun, ſo ſhall their 4- 
gragat, be the right Aſcenſion of the point, 
which in the Equinotial, is called Medium Cali, 
wel Cor Czli; required to be found. 

Secondly; By the 2 ptopoſitions aforegoing, 
you may hnd the. right Aſcenſion of the point 
in the Ecliptick Cilmmant in the Meridian, cal- 
led Medium Czli vel Cor Celi; which is the 
Cuſpis of the tenth Houſe: and his Declmation by 
prop. the firſt, 


P R O ÞP. XX. 


To fnd the Angle of the Ecliptick with the Meris 


dian. 


The Analogy of Proportion ts. 

As the Radins or S. 90?, 

To S. of the Sun's Greateſt Declinaticn, 

So tz Sc. of the Sun's right Aſcenſion, from 
the next Eqiunoctial prins, 

To Sc.of the. vt the Ecliptick, with the Me- 
ridiun. 


I PROP. 


$. 2, 


— — 


— — 


ae el i LEE. om—_ 


_——— 


- eee ee ee... I” 


To find the Aſcendent degree of the Ecliptick, or 
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PROP. XXIV. 
To find the Angle of the Ecliptick with the Ho- 


YIZ00. 


The Analogy or Proportion 18. 

As Radius ors. 90o?, 

To Sc. of the Altitude of Cor Celi, 

$9 is S. of the V. Ecliptick with the Meridian, 

To Sc. of the V. of the Ecliprick and Horizon 
ſought, 


PROP. XXV. 
To find the Amplitude Ortive of the Aſcendent, F 
or Horoſco pus. | 


This is the Analogy or Proportion. 

As Radius or S. go?, 

To S. of Altitude of Med. Czli, H 

So is T. of V. Ecliptick with the Meridian, 

To Tc. of the Amplitude Ortive of the Aſcen- 
dent , or the diſtance of the Azimuth from the 
Meridian. 


PROP. XXVL 


the Cuſpis of the firſt Heuſe, 


The Amplitude Ortive of the Aſcendent, is 
equal to the Diſtance of the Azimuth of 50", 


trom the Merid;an, wherefore the Cuſpis of the 
firſt 


% 


firſt Houſe, or *Aſcendent Degree of the Ecliptick, 
may be found thus. 
As Radius of S. 90?, 
To Sc.of the V. Ecliptick with the Meridian, 
. Sox Tc. of the Altitude of Med. Cl, 
To T/of the Diſtance of Med.Cz1;, from the 
Aſcendent Degrees. 


PROP. XXVIL 


To find the Diſtance of the Cuſpis of any Houſe, 
from Med. Cali. 


- This is the Analogy or Proportion. 
As SC. of the remaining part of . of the E- 
cliptick with the Meridian, (found by prop. 25. ) 
To Sc of theformer part-of the /, 
- So & T. of the Altitude of Med. Czli, 
To T. of the Diſtance of the Cuſpis of that 
Houſe fought, from Med. Cezl:. 


P RO P. XXVIIL 


To find the parts of the Angleof the Fcliptick with 
the Meridian, cut with an Arch perpendicular to 
the Circle of any of the Houjes. 


The Analogy of Proportion is : 
As Radins or S. 9o?, | 
y To SC. Altitude of Med. Cell, 
So # T. of the Circle of any Houſe with che 
Meridian, 
To Tc. of that part of that Angle which is 
next the Meridian : 


ol Then ſubſtract that part found, our of the 
ne whole Angle, for the remaining of latter part | 
rſt Eb PROP. 
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6..2. 


its Aftroroniital Propoſitions. 
PROP. XXX. © 


T» find the Pole's Altitude, above any of the Cireles 
of the Houſes. | 


The Analogy or Proportion is. 

As the Radixs or S. 90, 

To S. of V. of the Circle of the Houſe with 
the Meridian : ( found by the 21 prop. ) 

So is the S. of the Poles Elevation, aboye the 
Horizon of the Place, ; 

To S.of the Alrtude of the Pole, above the 
Circle of Poſition. 


PROP. XXX 


By knowing the Latitude and Longitude of any 
fixed Star, to find his Right Aſcenſion and De- 


clination. 


The Analogy or Proportion is, 

I. As Radius or S. go?, 

To S, of the Stars I ongitude from the next 
Equinoetial point, 

So #5 Tc. of the Stars Latitude, 

To T. of a fourth Arch. 

Which compared with the Arch of Diff ance 
berwixt the Poles of the World and the Ecliprick 
23%, 207 ; And if the Latitude and Longitude of 
the S:4r be both of one Dignity, '4 e. when the 
Star hath North Latitude ini the fix Northern Sines, 
Y,v&,H,S,N,M, or South Latitude in the (i 
Southern Simes, 2,7 W,X,X: Then ſhall the 
difterence berween this found Arch, and — 

r 


_— — — —  — _— O— 


—_ FM a a a 
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Diſtance of the Poles be your fifih Arch : But 
if the Latitude and Longitude of og Star beof 
contrary.qualities, 7. e the ane Northern, and 
the other Southern, then add this fourth. Arch to 
the Diſtance of the Poles 23* 30”, and the Sum 
thereof ſhall bg, your. fifth Arch, with which, 


AGAIN, ſay. 


2. As S. of the fourth Arch, 

ToS. of the fifth Arch, 

So 5s T. of the Stars Longitude, 

To T. of rhe Stars Right-aſcenſion from the 
next Equino&ial point. 


3. As, SC. of: the fourth Arch, 

Fo Sc. of-the fifth Arch, 

$9 # S of the Stars Latitnde, 

To S. of the Stars Declination. 

i ] might all} ſhew how by having the .Le- 
tiude and Longitide of any two fixed Stars, 
to find their Diſtance: bur. becauſe 'ris the very 
luye with finding, the Diſtance 'of any. two 
Places on Farth, I refer you to the Diretions 
of Prop 1, 2 and 3. of Chap, 7, enſuing, where 
you willſee the plan Demenfiration : ik, 


PR OP. XXXL, 


By knowing the Pole's Altitude, to find when any 
fixed Star ſhall be due Eaſt or Weſt. 


"This is the Analogy or Proportion. 
As Radius or S. 90*, 
I 3 To 
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To T. of the Stars Declination, 
So « Te. of the Pole, * 
To Sc. of the Stars Horary Diſtance from by, 
Meridian, | 


PROP. XXXIL 


By knowing the Poles Altitude, to find the Eleva- 
tion of any fixed Star above the Horizon, being 
due Eaſt or Weſt. 


This is the Analogy or Proportion. 

As S.of the Poles Altitude, 

To Radius or S. 9o?, 

So #5 S. of the Stars 'Declination, 

To S. of the Stars Elevation, above the Hort 
Z0n,, at due Eaſt or Weſt. 


PROP. XXXIIL 
To find out the Horizontal Parallax of the Moon 


The Analogy or Proportion. 

As the Moons Diſtance from the Center of thy. 
Earth, 

To the Earth's $ emidiameter, 

So is Radius or S. 90), 

So S. of the Moon's Horizontal Parallaxin that 
Diſtance. 


PROD 


\'r1 


XS ty ty $5 w 
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aa | $. 2, 
PR O P. XXXIV. 


The Horizontal Parallax of the Moon being known, 
zo find her Parallax in any apparent Latitude. 


This is the Analogy or Proportion. 

As Radius of S. 9o?, 

ToS. of the Moon's Altitude, 

Sos S. of the Moon's Horizontal Parallax, 
To S. of the Parallax in that Altitude. 


PROP. XXXV.. 


By | knowing the Moon's Place in the Fcliptick,, 
(_ having little or no Latitude) 'and ber Paral- 
lax of Altitude, to find the Parallaxes of ' her 
Longitude and Latitude, 


Firſt, Tf the Moon be in the 90" of the Eclip- 
tick, ſhe -hath: chen no Parallax of -L»ngituds, 
and the Parallax of the Latitade, is the very 
Parallax in that Altitude. | 

; Secondly, Bur if -the Moon be not inthe goth, 
Degree of the  Ecliprick, to find the Parallaxes 
of the Latitude and' Longitude, the Analogy of 
Proportion is, 


I. As Radius or S. 90, 
To T. of the V. of the Ecliptick and Horizon, 
So # SC. of the Moon's Diſtance from the A4/- 
cendent, or Deſcendent deg. of the Ecliptick, 
P. To*Tc: of the Ecliptick's V, with the Azimuth- 
1 of the Moon, 


I 4 AGAIN 
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AGAIN ſay, 


2. As the Radizs or S. 99, 

To S. of that V. found, 

So # the Parallax of the Moon's Altitude, 
To the Parallax of her Latitude ſought. 


þ + 


LASTLY ſay; 


3. As the Radius or S. 90%, 00/ 

To SC, of. the former V/. found, 

So is the Parallax of the Moon's Altitude, 

To the Parallax of his Longitude ſought, which 
being added to the true Motion of the Moon, 
if ſhe beon the Eft part of the 9o* of the Eclip- 
tick, Qr from it to be deducted if ſhe be on 
the ef part of the 9a? of the Ecliprich. 


PROP. XVI. 
How by knowing the Refrattion of 4 Star, to 
rh Ag Lag Amo dug ih 


For the ſpeedy performance of which I have 
annexed this Table of Refrations of the. Stars 
obſerved by Tycho. Brabe a Nobleman of Den- 


park, and a moſt famoys Aſfronomer. ' 
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A Table of the Refrattion of the 6. 2. 
Stars obſerved by Tycho Brabe. 
Altitude. Refrattion, 
0? 30/ 00/7 
i 21 30 
2 1. 30 
3 = 
4 IT ©o 
= BY Io o©0 
6 9 00 
b 7 » I $, , 
g &: 
9 6 oo 
IQ go 
II _ 
I2 4 39 
13 4 ©o 
I4 Z3 30 
Is 2 ©0&o 
I6 3 20. | 
I 2 O90 
10 0.29 
I9 &S* | 
| 26 o© oa | 


The USE of which Table is thus. 


EXAMPLE. 


Suppoſe the Altitude of a Srar were found by 
Obſervation to be 13"; the correſpondent Re- 
frattion is 4/ a0”', which ſubſtrated from 13 
kaves 12*, 56/, which is the true Altitude 

oe CHAP. 


d 
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CHAP. VII 


Of GEOGRAPHY. 


A— 
—_— 


Defin. EOGR APHY s anart Ma- 

thematical, which ſheweth bow 

« the Situations of Kingdoms, Pro- 

winces, Cities, Towns, Villages, Forts, Caſtles, 

Mountains, Woods, Havens, Rruers, Creeks, &c, 

being on the Surface of the Terreſtrial Globe, may 

be deſcribed, and deſigned, in commenſuration A- 

nalogical to Nature, and Verity : and moſt aptly 
x0 our view may be repreſented. ' 

Prolomy faith of Geography, H" Tewyeagie wiwr 
ous 1 Sta, yeapns; Sinygagins T8 neTHAlLHtrs The Ys 
pies; Tas, x7! fs os imray avmy curnuutyor. That it 
zs @ deſcription of all the known Earth, imitated 
by writing and delineation : with all other things 
belonging thereunto;: .Of all whigh. I ſhall fay 
ſomewhat, as to its. Situation, Commodity, Cuſ+ 
roms,&c, concerning which Ovid fajth,Mer.lib, 2: 


Terra 


Geographical Definitions. 173 
Terra, viros, Urbeſque gerit, fruge/que, feraſque, 
| Fluminaque; hec ſuper eſt Czli fulgentis imago. 


The Earth, Men, Towers, Fruits,Beaſts, and Rivers bears, 
And over theſe are place'dthe Heavenly Spheres. 


—_— 


\ 
4K - / : - 


SECT. I 


Of GEOGRAPHICAL Definitions. 


Peſo 1. PHE Globeof theFarthisa Spho- 


rical. Body compoſed of Earth, 
and* Water, and is divided into. Continents, 
Iſlands and Seas. 11-F%E 
2. 4 Continent is a great Quantity of Land, 
not ſeparated, interlaced or divided by the. 
Sea, wherein, are . Kingdoms, Principalities and 
Nations, as EUROPE, ASIA. and AFRICA, 
are one Continent : and AMERICA is another. 
2. fv Hand is ſuch a part of the Earththatis 
environed -round- with Water,,on every Side, 
as the Iſle of Great Britain, fava, Wight, &c. 
4. A Peninſula is fych a Traft of Land which 
being almoſt cutoff from the Main Land, and 
encompaſſed round with Water, yet neverthe- 
le is joyned unto the firm Land, by ſome little 
It hmus, as Peloponeſus, Peruviana, Taurica, Cym- 
trxcaand Morea in the Levant, 


$. An 


L+ 


$. 1. 
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EE WJ. If bhmus is a little narrow Neck of 
Laud which joyneth the Penjnſu/a. unto. the 
Continent. 

6. A Promontory is ſome high Mountain , 
which ſhooterth it ſelf into the Sea, the utmoſt 
end of which is called a Caps :' as Cape-hoon , 
Eſperance, Cape d' Verde, and Cape 4 Coquibocas. 

7. The Ocezy.is a general Colleftion of Wa- 
ters, which environeth the World on every 
fide, and produceth Seas, Straits, Bays, Lakes, 
and Rivers: Of which and other Waters Ovid 
thus ſpeaks in his Metamorphoſis. 


Tum Freta diffgdit, rapidiſque tumeſcere wentis 
pl t, & ambite circundare littora terre. 


He, [} «pre ad Seas, which than be; did\command) 
To [ od with Win £ and conepej's round the Land, 


*_ nA pe ome. Strajr, as 
the Mediterranean, 0 Bore 
9. A. Strait is a part % the Ocean reſtrained 


within narrow” bounds h a way to 
the: ns & Straits of FÞ4; YE Fel ſoon, & 


10. A Creek is a crook ,"as, 
it Were, two ry ke of rv the Sea: as 
the Alriatick. «rf, an, and Corinthian Creeks * 
from whence ire produced Rivers, Brooks and 
Fomtains: which are engendred of Copgealid 
Ajr in the Earths Concavity, and. ſecon ; 
Sga- -water creeping through the hidgen C anies 
of the Earth: 
1, A Bay is a great Inler of Land, as. "the 

Buy of Mexico, and Biſcay.” 

12. A Gulph is a greater Inlet of Lang and 


—_ 


The S ca is art of ry fo to which 
c 
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WMiceper than a Bay, as the Gulph of Venice, and 
lorida. 

Y 13. A Climazeis a certain ſpace of Earth and 

Sea, included within the ſpace of two Parallels; 

KMnd there have been anciently accounted theſe 
ſeven : viz. 1. Dia'Meror, 2. Dia Syenes, 7. Dia 
Alexandria, 4. Dia Rhodes, 5. Dia Rhomes , 6. 
Y Dia Boriſthenes, and 9. Dia Ripheos, 
S 14. A Zoneis 4 certiin ſpace of Earth con- 
I tained betwixt certain Circles of the Sphere, of 
J which there are five :viz. The Torrid or Burning 
IJ Zone, two Temperate, and two Frigid or Frozen 
Zines. 

The Torrid Zone is that which lieth on each 
ſide the Eqhino&#izl, whoſe bounds are the two 
Tropicks of S and V, 

& two Temperate Zones are thoſe which 
lieth betwixt the two Tropicks of S and V, and 
the Palar Circles. 

The twp Frigid Zones lieth between the Ar- 
tick and Antartick Circles , and their reſpec- 
tive Poes : Of which Ov: thus ſpeaks. 

Mctam. 1. 


SECT. 


Po ee es ee re er ee EIS 


Europe. 
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SECT. IL 
. Geographical Deſcriptions. of the Earth. 


H E whole Earth is divided into four 


parts. 
of + 
EUROPE, AFRITC Aand | 
M84 : AMERIC 4. 


E UROPE, the firſt part of the World, is t 
divided from A'S I A by the Mediterranie- al 
an Sea; bounded. on the Weſt with the Weſtern Je 
Ocean ; Faſt with the River Tanais. It is lefler th 
than ASIA, oft AFRICA, yet doth ex- 
cell all the other parts, in Worthineſs, Fame , 
Pewer, multitudes of well builded Cities, ſtrong 
Fortifications, full of a Wity and Learned People, 
Courageous Wariours, and the knowledge of 
Gd, better than all the Riches of the World. 
Ir once had the dominion of ASIA and A- 
FRICA, and in it were fourteen Mother 
Tongues, and doth contain theſe Provinces : 
Fiz.. Italy, Spain, Alps, France, Britain, Belgi, 
Germany , Denmark, Sweden \, Ruſſia , Poland, 
Hungary, Selavonia , Dacia, and Greece, with 
its ſeveral 1ands, which ſhall be mentioned in 
their due places. 


Italy 


taly * the Mother of 
Latine learning, is boun- 
ded Eaſt with the Adria- 
tick and Tuſcan Seas , 
Weſt with France, North 
with Germany, and South 
with the River Varzs,and 
the Alps. It hath had 
ſeven kinds of Govern- 
ments : Firſt Kings, Dic- 
tators,Conſuls, Decimivires, 
Tribunes, Emperours, and 
laſtly Popes. ' It far excel- 
leth all rhe other Lands 
mEUROPE in fruit- 
fulneſs and pleafantneſs. 
The Inhabitants are wit- 
ty and frugal , yet hot 
and laſcivious, and very 
jealous of their Wives ; 
they are of the Pepiſh Re- 
ligion, andirs chief Com- 
modities are Rice, Silk, 
Velvets, Sattins, Taffaties, 
Groperams , Arras , Gold 
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* Which Pliny hath 
adorned in theſe words 
( ſaith he) Italia terra- 
rum omniur alumna, ea- 
dem & parens, numine 
Deam ele&a, qua Celum 
spſum clarinsfaceret,ſpar- 
ſa congregaret imperia,rt- 
tus molliret, tos populc- 
rum diſcordes linguas 
ſermonis commercio ad 
Colloquia diſtraheret, &5 
humanitati hominem da= 
ret, i.e. Italy (ſaith Pli- 
ny) is the Nurſe and the 
Parent of all Religion,was 
elefted by the Providence 
of the Gods, to make (if 
poſſible) the Heavens more 
Famous ;, to gather the 
ſcattered Empires of the 
World into one Body, to 
temper the Barbarous 
rites of the Nations , to 
unite ſo many diſagreeing 
Languages of Men by the 
benefit of one common 
Tongue: and in a word to 
reſtore Man to his Hu- 
manity. 


and Silver , Threed , Venetian Glaſſes, &Cc. 

Iraly at this day contains the Kingdom of Na- 
ples, Sicily, Sarda, the Lands of the: Pope, 
now Innocent the XI. the Dukedom of Tuſcany, 
Urbin,” the Republick of Venice, Genoa, and Luca. 


The Eſtates of Lumbardy, being the Dukedom 
of Millain, Mantus, Modena, Parma, Mount- 
errat, and the Principality of Piement, of all 
which we ſhall treat in their order. 


The 


$. 2, 
Europe. 


Exrope. | 
"'$; 3. 


| raking in all the Eaſt of '{raly, 1468 miles. Ir 
Tf fer : wh ate 


Where it kjo ned to the Lands of the Church, 
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The Kingdom of Naples ,is, environed with 
the Adriatick, Tonian, and Tuſcats Seas ; except 


from which 'tis ſeparated by a line drawn from 
the mouth of the River Tronto, falling into the 
Advriatick, and to the ſpring-head of Axofenus, 


is very fertife, abounding with all things neceſ: 
ſary - for the life of Man, delight, god Phyſick: 
from hence come the Neopolitan Horſes. It hath 
had 13 Princes, 24 Dukes, 25- Marqueſſes, 19 
Earls, and 900 Baronets, and 26 Kings of ſeveral 


Countries of the Nerman and Spaniſh race; MW ; 
whom 'tis now under : here the Diſeaſe called MW ; 
the French-Pox derived its Original : the Arms $ 
are Azure Serme of Flower-d'-lices, or a File of f 
three Lables Gules ; its revenues are. 2500200 Wl xi, 
Crewns,10000 of which belongsto the Pope,and Ml R 
the reſt are imployed ro maintain the Gari/cn: WM c/ 
againſt the Turks ; ſo that ſcarcely 60000 Crown: gg 
falls to the King of Spams ſhare ; it hath 20 


Avrcbbiſhops, and 124 Biſhops Sces. , , 
_ Sicily ts ſiruated under the fourth Climate, it 
ſhoots forth into the Seas with three Promonis 
ries ; the Inhabirants are Eloquent, Ingenious; 
and Pleaſant, but very -unconſtaht, and Talks 
tive ; the firſt Inventors of Oratory. 1r's a fruit 
full Soil, ic yields Wine, Grain, Oyl, Hony, Gold, 
and Silver, Agats, Emeralds, Allom , Salt, Sugar, 
and Silks, Here is the Hill /£tna, ſuppoſed to 
be Hell, and by che: Papi/# Purgatory, becaul: 
of its voiniting Smoak and Fire: it hath many 
Cities, Rivers, Lakes, whoſe deſcriptions mul 
here be omitted ; ir hath had eight Kings ; ths 
firit were of the A4rragon Family, and began 

b [i 
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Rule Anno 1281. But it's now united to the 
Crown of Spain ; its Revenues are 800000, or 
a 1000000.of Dycats, which ts disburſt on the 
Account of the Vice-Roy, and Defence of the 
Countrey; the -Arms are four Pallets Gules, 
Sable for Aragon, between two Flanches Argent, 
charged wich as many Eagles Sable beaked Gules. 
Ithach had ſeven Princes, four Dukes, thirteen 
Marqueſſes fourteen Earls, one Vi/count and forty- 
eight Barons,they are of the Romiſh Religion,and 
have three Archbiſhops, and nine Biſhops. 

The Kingdom and Iſle of Sardina, lieth Weſt 
from S:icily.and Cap Bara, whole lerigth is 180, 
and breadth go Miles; the Pevple are low of 
Stature, and of a ſwarthy Complection, rude, 
flothfall, and rebellious, their diet mean, yer 
rich in their Apparel, they are of the Romiſh 
Religion ; but have an ignorant and illiterate 
Wh Clergy. | It belongs to the King of Spain, and 
Wl governed by a Vice-Roy, under whom are two 
" Wh Peputy Spaniards: but other inferiour Officers 
may. be Natives, It hath neither off, nor 
_—_ nor venernous Beaſt, but the Fox only, 
and a little Spider, which cannot endure thelighr 
of the Suz,; they are deſtirute of Water, and 
a Ware therefore forced to keep the Rain that falls 
in Summer for their Uſe in Winter, the Air is 
10, nhealchfull and Peftilertial; the Soyl Fertile, 
i utillmanured ; ic hath plenty of Catze/, their 
W8BHorſes will laſt very long, the Natives ride ori 
ul Wheir Bullocks as we on our Horſes, here is alſo 
anſW Beaſt: called . Mufrones, reſembling a Stagg, 
nu! Whoſe Hide is uſed as Armour, and an Herb 
rVnich eaten produces Death with” exceſſive 
eg Wughcer, ic yields to the King of Spain bur a 

- ) : ſmall 
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v. 2. ſmall Revenue. The Arms are Or,a Croſs Gules 
berwixt four Sarazens Heads, Sabled Curled 
Europe. Argent, it hath ſeveral I/es belonging thereun- 
to, it hath chres Archbiſhops, and hfteen Bi- 


s; 

ke Lands of the Church or the Pope's Domi- 
»ion in Italy, lieth Weſt of Naples, extended 
North and South from the Adriatick to the Tuſ- 
c4n Seas, bounded on the North with the Ri- 
ver Trontus ; on the South-eaſt with Axofenes : 
hy the Rivers Poe and Frore, ſeparated from the 
Republique of Venice, on the South-weſt by the 
River Piſco : by which 'ris divided by the Mo- 
dern Tuſcany, it is in the middle of Italy, its 
* breadth is 115, and length 3oo Miles, it's moſt 
exceeding fruitfull, very Populous, there have 
been 15 Exarches of Ravena in Romandiola, 17 
Dukes and Marqueſſes of Ferata'; the Revenue 
thereof to the Pope B 250000 Crowns, there 
hath alſo been 6 Dukes of Urbin, its Revenue 
are 100000 Crowns, but the moſt ſplendid Glo- 
ry of Italy is the City of Rome, ſometimes 
the Empreſs of the World, and was the Seat 
of the paſt Popes,and the now preſent Pope Inne- 
cent the XT, the inferior ſpiritual Governours,are 
theſe, Viz. Cardinals, Friers of the Order of St. 
Baſil, Auftin, Ferome, Carmelites, Crouchedfriers, 
Dominicans, Benediftines, Franciſcans, Feſuits and 
Oratorians; and of Nuns, the Order of St. Clear th 
and Bridger, which to name wholly doth de- WW Ez: 
ſerve a particular Treatiſe, here are 44 Ar WM Ri 
biſhops, and 57 Biſhops. Ne 
be Republique of Venice, lieth Northward of MW wit 
the Popes Dominions, from Romandiola to the WW and 
Alps, lumited on the South with the A os 


4 
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Ps ,. and on £7 __ CY  . 
1 che RiverAr/. It isa yery fruirfull Coun: 
trey, well. peopled, their Goygrnment Ariito- 
aticel, and. popular, their! Relig; Popiſhy 
they baptize. the Sea yearly ; they have a 
yppdeey Dukes,the have two Principal Orders 
of Knighthood of St. Mark the Patron of the 
famous City of which the Poer ſpeaks. 


Viderat Adriacis venetiam Neptinnys inundis 
Stare Urbem, & toto ponere jure mari : 

Nunc mibi Tarpeias, . quantumvis Fupiter; arces 

_ Objice, & ills tui mania martis ait. 

Sic Pelago Tibrim prefers, urbem aſpice titram ; 
Ilam homines Se hanc poſuiſſe Deos. 


Infticuted 13430, and renewed 1562, they are 
to be all of Nobte Blood: their Motto is Pax tibi 
Mearce. 'The other is of the Glorious Virgin, in- 
ſtitured 1222, their Duty is to be a refuge to 
Widows and Orphans,” and to procure the peace 
| of -Iraly ; their Habit a White Sarcoat over a Ruſſet 
Cloak, repreſenting Religion, as well as Belliar- 
city, there are two Patriarchs, and ſixteen Bi- 


s, 

j MP Dukedom of Florence, being the Seat of 
, W the Great Duke of 7u/cany, - is bounded on the 
8 Eaſt by the River P:/ca ; on the Weſt by the 
þ WW River Macra, and the Fort Sarzana;. on the 

North by the Appenuine Hills; and on the South 
of MY with the Tuſcan Seas. Its length is 261 Miles; 

and breadth not known ; the Order of —_— 
hood js that of St. Stephen, inſtiruted 1567, they 
”" WS | 


p 


are 


Exrope. 
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are.to be Nobly'born, and'if; fawfull Wedioek; 
without ThtaH> thi Robes'of Whire'Chay 
blet, 'with-@&- RdCro(r on : 3 Kkft-Side NT 


their 'Midwiy Garment; their Number T cat 
not. certaint/1Teriow, "the Grind" Duke is their 
Swoereigh ; the Revenue of this *Countrey*is 
great, their Diike *is alſo a Mercharit,” and re- 
ceiveth Exci/# of all Commodities; the Arms is 
Or, five Tortdcak 'Gules, two, ' two, and one, 
one, on Cchief';4zwre charged with three Flower- 
de-Luces,of the firſt. They are of the Popiſh Reli- 
gion, and they*havethree Archbiſhops,and twen- 
ty ſix Biſhops. ' | 

- The Eftate of Luca, lieth betwixt the Eſtate 
of the Grand Duke, and the Republique of Genoa : 
The Government is Ari#tecratical, and Democra- 
cy, their Principal Magiſtrate is called, Gon Fa- 
tinere, and is changed every ſecond Month : 
being aſliſted by a certain Number of Citizens, 
which are changed every fix Months, during 
which time they lie together 'in the Common 
Hall ;' their Proteor 1s Eleftive from ſome 
Neighbouring Prince: they are a very generous 
People, good Merchants, they ſell rich Cloths of 
Goldand Silver; the Revenues yearly are 80000 
Crowns, it can raiſe for” War 15000 Foot, and 
3000 Horſe, they are of the Popiſh Religion, 
and have two B:ſhops, and acknowledge the Bi- 
ſhop of Florence for their Metropolstan. 

The Republique of Genoa, lieth Weſt ' of Tu/- 
cany, from whence 'tis divided by the River 
Macra, it was formerly a large State but have 
now only Liguria, and the Iſle of Corſica; the 
Inhabitants are good Warriours, Merchants,and 
ſubtle Uſerers; herethe Wemen have the moſt 

| liberty 


Wy 


. 
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'herty of, any,.in all: {z2/y,.1o - that they ma 4. 
ivenſc Wh 44 whom -they will, Te | 
gu liquely, 'or,prixately'; from hence ariſeth a Europe 

roverb, 7hat :Genoa.ts. # Country of Mountains  * * 
without Woods; Seas. without Fiſh;, Men without 
Faith ; and Women without ſhame. ' They have a 
Dake, with Eight Aſians, all fubject to the 
General Council of 400 Men;. which hold but 
two.years, they are of the Popiſh Religion, and 
have ane Archbiſhop, and fourteen Biſhops. 

., The Eſtates of Lumbardy is bounded on the 
alt. with Romandiula, and Ferrata; on the Weſt 
and North with the 4/ps; and on the South' 
with the Apenuine hills : Now: as raly isthe Gar- 
deniof EUROPE, fo is Lumbardy of Italy, for 
its exceeding Fruitfulneſs. 

'The Dukedom of M:/ain hath ,on the Eaſt 
the State of Mantus, and Parma; on the Weſt 
Piemont, and part of Switzerland; on the North 
Marca Trevigana ; and on the South the 4pe- 
naine, parting it from. Liguria: 1t was once - 
chief Dukedom in Chriſtendom,. and -is now 
in the Spaniſh Territories ; its Revenues are 8000 
Ducats, their Arms are Argent, a Serpent A- 
zwure Crown'd, Or, in his George an 1nfzut Gules, 
their Religion is Popiſh,. they have one Archbt- 
ſhop, and fix Biſbops. 

.'The Dukedom of Mantua, is bounded Weſt 
with Alam; Eaſt with Romandiola ;, North 
with Marce Triugiana;. and South with the 
Dukedom of Parma. The Countrey yields good 
ſtore of Corn, Fruit and Wine, the Inhabitants 
are ruſtick, fooliſh in their Apparel, it is a free 
ſtate and hath had many Dukes, the Order of 
Knighthood is that of the Blood of Chriſt : in- 

\ K 3 | ſtiruted 
iN 
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| be plain Dain Dekeription 


134 Groghaphical Deferiptions 


ſitured 1608, it conſiſterh of ' twenty 
the Manruan Dake is their” Sovereign ; the' 
ler hath threads of Gold, Hed bn with 
with = Motto mo obaſt ti, to dvr - 
are ent two Angels, ri ree dro 
of fad: and - prom eeiben og this Morn, 
Nibhil ita rriſte 'recepts. Its Revenue is 1 ND 
Ducats; Tts  Arms' are Arytnr, a Cr 
Gates, between four Exgics, Sable membred of 
the ſecond, under an Eſchubgon in Fife, charged 
quarterly with Gwles, a Lion Or, and Or} thres 
barrs Sable: 'Fheir Religjon is Popith-hierejs'one 
Archbiſhop, "With fou Cotte 

I ſhall paſs þythe 3 of Moles Ft 
ma and Mountferrat, they bag ſmall'E: 
ſtates of 1raly, having but four Biſhops: they are 
pf the P opiſl Rehygion, the Arms of Mollens and 

arma are 28 Ferrata; and the Arms: of Mount- 

ferrat, a chief 4 

And here we foul deſerts _—_ —_ 
part of 7aly,but being bur in Kaly, and the 
Alps belonging to the ke of Savoy, | ſhallde- 


fer it to the Alpian Deſcriptions. 


Now 7aly hath theſe * moſt famous Ciries, 
Viz. Gerioa, Milain, Venice, Florence, Rome, Bo- 
logne and Naples, the Rivers moſt famous are 
Arnus, Poand Tiber, and ſo much for tal. 

The Alps begin about the Liguſtick Seas, and 
Sewrio: all along the Borders of France and 

and = Far as far as the Gulph of Cor- 

Tero ; erg, ath theſe Provinces, viz. the Duke- 
dom of Szvy{to which Piemonr belongs)Genevs, 
Wallfegs, Soizerland and the Countrey of 
eg, of all which I ſhall give a fhort 


Piemont 


\ 


[a and good Merchants. K 4 ' Wal- 
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Piemont is part of the Alps, ſituated at the 
Foot of the Mountains, bounded North with 
the Switzes; Eaſt with Millain and Mountferrat; 
Weſt with Savoy ; and on the South it runnech 
intoa Narrow Vally to the Mediterranean, ha- 
ving Mowuntferrat on one ſide, and Province and 
part of the 4/ps on the other : it's very fruitful 
compar'd with Savoy, but yet inferiour to any 
part of Traly : The Arms.are Gules, a Croſs 
Argent, charged with' a Lebel of three points 
Azure, | : Pp | 
Seve is bounded Eaſt with Wallilandand Pie- 
mont ; Weſt and South with Daulphin, and La- 
Breſs ; and North with Sw#zerland, and the 
Lake of Geneve : this is a Mountainous Count- 
rey, very healthfull, bur not. very fruitfull. The 
Inhabitants are dull and flothfull, ir hath had 
thirty Dukes and Earls, it is a place of Natural 
ſtrength ; its Revenues is yearly 1000000 of 
Crowns, The order of Knighthood is that of 
Anunciado, inſtituted 1480, their Coller hath 50 
links, (to ſhew rhe Myftery of the. Virgin) ap- 
dent to it is her Efhgies, and inſtead of a 
otto theſe Letters F. E.R.T. i. e. Fortitudo 
ejus Rhodum tenuit, which is engraven on each 
link of the Chain,nterwoven like a True-lovers- 
knot, The Number fourteen, beſides the Duke 
Soveraign of the Order, their Arms are G. a 
Croſs A. | 
Geneva was a City of the Dukedom. of Sawoy, 
but now a free State: having both caſt off -the 
Duke and his Holinefs the Pope, with all the 


Clergy. They are new Calvaniſt Proteſtants : 


their Government Presbyterial ; their Language 
rhe worſt of French, they are an induſtrious 
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Walliſland reacheth from the Mount De 
Burken, to the Town of St. Maurice, where 
the Hills do ſhut up the Valleys.ſo that a Bridge 
is lain from one Hill to 'rother, under which 
paſſeth the River Roſue, which Bridge is defen- 
ded by a Caſtle and two ſtrong Gates ; on the 
other ſide 'tis ſurrounded with ſteep and hor- 
rid Mountains ; covered with a Cruſt of Ice 
not paſſable by Armies ; the Inhabitants are 
courteous to Strangers, but unnatural to each 
other : they are of the Romiſh Religion, and ſub- 
ject to the Biſhop of Si» ; rhe Deputies of the 
ſeven Reſorts,have voices in his Eleftion,and joyn 
with him in Dzets, for chuſing Magiſtrates ; 
deſiding Grievancies, and determining matters 
of State. "The Valleys of this Countrey is very 
fruitfull in Saffron, Corn, Wine and Delicate 
Fruits, they have a Fountain of Salt, many 
hot Baths, and Spaw-Waters, they have plenty 
of Cattle, with a wild Stag footed as a Goat,and 
horned as a fallow Deer : who in Summer is 
blind with heart. 

Switzerland is bounded Eaſt with the Griſons; 
Weſt with Mount-Fove and the Lake of Gene- 
va; North with Suevia; and South with 
Walliſfland, and part of the Alps ; this Land 
is a very. Mountainous Countrey, but yet 
hath ſome rich Meddows. Ir is 240 in length 
and 180 Miles in breadth, the Inhabitants are 
rich, bur rugged like their Soyl : good Souldiers: 
they are ſome Papiits and ſome Proteſtants, 0- 
thers Zwinglians, yet have they toleration 
under a Popular Government. 

The Countrey of the Griſons is bounded 
Faſt with Zzro/, North with S$2w#zerland, South 
eh with 
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with Suevia, Switzerland, and Lumbardy ; 
it is a very Mountainous and Barren Land, 
their Religion Proreſtans, their Government 
Popular ; there are in this A/pin Provinces rwo 
Archbiſhops, and thirteen , Biſhops. Its chief 
| Cities are Turjm, Geneva, Baſil and Zurich, in 
all of which are Univerſiries, | 
| France is bounded Eaſt with Germany; and 
* South and Eaſt with the Mediterranean Seasand 
Alps ; North with the Britiſh Seas ; It hath 
been eſteemed the worthieſt Kingdom in Chriſ- 
tendom, it yields plenty of Grams and Winer, 
wherewith it ſupporteth other Lands, it con- 
ſiteth of many great Dukedoms, and Provinces. 
Je hath great and mighty Cities, the People 
are Ingenious and good Warriers, the Govern- 
ment is Monarchial, their Religion Popiſh, but 
intermixt with Prore/fants, which of late hath 
endured grievous Perſecutions. Their Orders 
of Knighthood are that of St. Michael inſti- 
tuted 1409, conſiſting of 300 Perſons, their 
Habit is a long Cloak of White Damask down 
to the Ground, with a Border interwoven 
2 with Cockleſhels of Gold, interlaced and furred 
» with Ermins, with a Hood of Crimſon-welvyer, 
? and a long Tppit about their Necks, and a 
> Coller woven with Cockleſhells, with this Mot- 
| to, Immenſi tremor Oceani, to it hangsappendent 
the Effigies of St. Michael conquering the Dragon. 
* Their Seat is St. Michael's Mount in Normandy. 
} 2dly the Order of the Holy Ghoſt inſtituted 
# 1579, ſo that whoſoever was admitted to the 
# Order of St. Michae/, muſt and was firſt digni- 
hed with this ; proving their Nobility by three 
1 Þ Deſcents ; and be bound by Oath to maintain 
| a 
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. the Romiſh Religion ; and perſecute all Diſſenters 


thereunto. TheirRobe is a Black Velvet Mantle, 
rtrayed with Lil/izs and Flames of Gold : the 
Coller of Flower-de-Luces, and Flowers of Gold, 
with a Dove and Croſs appendent to it. The 
Arms of France, are Azure three Flower-de- 
Luces, Or ; It hath ſeventeen Archbiſhops, 107 
Biſhops, 132000 Pariſhes, and hath theſe Magni- 
ficent Cities, wiz, Amiens, Ronen, Paris, 
Troys, Nants, Orleans, Diion, Lyons, Burds- 
aux, Touloſe, Marſailles, Grenoble and Anverſe, Þ 
the Rivers of moſt Note are the Loyre, Garone, Þ 
Rhone and the Seyne. 

The Pirenean-hills lyeth betwixt France and 
_ and are two Potent Kingdoms, eſteem- 
ed 240 Miles long, the Peopleare barbarousand IF 7; 
ſcarce of no Religion at all. Bm 

Spain is ſepdrated from France by the Pirene Þ} ha 
an-hills ; on all other ſides environed with the © 
Sea ; this Land yieldeth all forts of Wine, Oy, c; 
Sug ars,Grains, Metals, as Gold and Silver and it F C; 
is Fertile ; the Inhabitants are Ambitious, Proud, $7? Cx 
Superſtitions, Hypocrites and Laſcivious, yet good I the 
Souldiers ; by enduring Hunger, Thirſt, Labour, 
&c. It containeth divers Kingdoms. 1, 
Goths, 2. . Navars, it hath had 41 King: 
Their Arms are Gules, a Carbuncle Nowed Or, 
their Order of Knighthood was of the LiF 
their Blazon a Pot of Lillys, with the Efig 
of the Virgin on it, their Duty is to defend th: 
Faith, and daily to repeat a certain Number «| 
Arve-Maries. 3dly Biſcay and Empaſcon, hati 
had nineteen Lords, their Arms Argent, two 
Wolves Sable, each in his Mouth a Lamb of the 
ſecond. 4ly Leon and Oviedo hath had thirty 
Kang! 
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Kings, the Arms Argent, a Lion'Paſſant crown- 
ed Or. 5ly. Galicia hath had ten Kings, the 
Arms Azure Sema of Creſſels ſiched a Chalice 
crowned Or. 6ly. Corduva hath had twenty 
Kings, the Arms Or, a Liow Gules armed"and 
crowned of the firſt, a Border Azure charged 
with eight Towers Argent. Jly. Granado hath 
had twenty Kings, the Arms Or, a Pomgrane: 
ſlipped Verr. 8ly. Marcia. gly. Tolleds hath had 
eleven Moriſh Kings. 1oly. Caſtile hath had 
| twenty Kings, the Order of Mercia is his chiet 
| Order, here the Armes is a Croſs Argent, and 
four Beads, Gules in a Field Or, their Habir 
white, the Rule of their Order that of St. 
Auguſtine, they are to redeem Captives from 
| Turky, 11ly.: Portugal ( the Native foyl of the 
# moſt ſerene Catharine Ducen Dowager ) hath 
4 had 21 Kings, the Orders off Knight here is 
q firſt Avis, wearing a Green Croſs, 2dly of 
: Chrif inſtituted 1321, their Robe is a black 
 Caſſock under a white Surcoar with a Red 
|} Croſs hanging in the midſt a white Line, and 
7 their Duty is to expell Mores out of Boerica,the 
5 Arms are Argent, on five Eſcucheons Azure, as 
43 many Befants in faltire of the firſt pointed, Sa- 
-$3 ble within a powder Gules, charged with ſeven 
"$3 Towers Or. 121y. Majorica hath had four Kings. 
1 13ly. Arrager hath had twenty Kimgs, their 
Order of Knighthood is of Minteſ@, their Robe 
a red Croſs on their Breaſt, the Arms Or, four 
Pallets Gules, all which Kingdoms are now 
united into one Monarchy, under the King of 
Spain, their Religion Popiſh : the King is not 
rich by reaſon of his great Expences to keep 
his Dominions, in which are eleven mn 
j an 
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and -52 Biſhops, 'and hath theſe moſt notable 
Cities, viz:-Zoleds, Madrid, Leon, Fax, Sivil- 
le, Grenado, Murſy,_Saragoſa, Bracelon, Pam: 
phelune, Bilbo, Priede, St. Fames of Compoſtela, 
and Lesboxe, and Rivers famous are the Dower, 
Tagus, Gadian and Guadalguinr. 

Great Britain confiſteth of England and Scor- 
land, and is the Biggeſt Ile mn EUROPE, 
and the G/sry thereot ; it is a temperate Soyl, a 
ſound Air, and yieldeth all manner of good 
things, 'tis cnvironed all round with the Seas; 
I ſhall begin firſt with England. 

England hath many pleaſant Rivers well 
ſtored with Fiſh, excellent Havens, comme 
dious Mines of Silver, Lead, Iron and Tinn, 
abundance of Woods, good 7imber, plentifull in 
Cattle, good Hoot of which is made tine Cloath, 
which ſerves not only themſelves but vended 
into other Countreys, the chief City is London, 
in which are two of the Wonders. of the World, 


wit. the Monument and Bridze over the Thames, 
the People are brave Warriers, both by Sea 


and Land, as Ewrope has feit and can teſtifie to 


their Grief, they are learned in all manner of Þ 
noble Sciences ; the Order of Knigthood is that Þ 
of St. George, or the Garter, there are 26 Knights B# 


of it, whereof the King is the Soveraign, thei! 
Enſign is a blue Garter buckled on the let 
Leg, with this Motto— Hony Soit Lui Mall ! 
Penſe, and about their Necks they do wear a 
blue Ribbon, at the End of which hangs the 


Image of St. George, upon which day this Or 


der is Celebrated : ſecondly of the Bath, inſtitu 
ted 1909, they uſe to be Created at the Corr 


nation of Kings and Queens,and at the EnſtallmyF 
"1 - 
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of the Prince of Wales. The Knights thereof 
diſtinguiſhed by a red Ribbon,which they wear 
about their Necks, their Duty is to defend Re- 
ligion, Widows, Maids and Orphans, with the 
Kings right. Thirdly of Barronets and Hered:- 
tary Honour, the Arms are Mars, three Lions 
Paſſant, Gardant Sol, their Religion is the Pro- 
reſtant ; they have two Archbifbops and twenty 
Biſhops. The length of England is 320, and 
breadth 250 Miles, it hath 557 famous Bridges, 
225 Rivers, it's defended and invironed with 
Turbulent Seas; guarded by unacceſſible Clewes 
and Rocks; and defended by a ſtrong and 
Puilſant Nawy ; fo that of it may well be faid, 


Inſula pradives, que toto wix eget Orbe; 
Et cujns tots indiget Orbis ope. 

Inſula predives, cujus miretur & optet 
Delicias Solomon ottavianus opes. 


| 
Itschief Cities are London, York, Briſtol, and 
Rivers are the Thames, Severn, Humber, ard 
he Ouze. 
BB Hales is bounded on all fides with the Sea, 
Except towards England on the Eaſt; it is a 
; Farren and mountainous Countrey : Its chief 
ommodities are their Freeze , and Cottons. 
he Inhabitants are faithfull in their promiſes 
all men, but yet much enclined ro Choler, 
nd ſubje&t to Paſſion, which Ariferle calleth 
630aie. It contains 14Shires, 13 Foreſts, 36 
Farks, 230 Rivers, and 1016 Pariſh:s. They 
re ſo reſolute and valiant (faich Henry I. 
ting to Emanuel then Emperour of Constanti- 
rple ) © That they dare encounter Naked with 


&« armed 
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6. 2. © armed Men, being ready to ſpend their Blood for 


Europe. 


© their Countrsy, and pawn. their Life far Praiſe. 
They are Proteſtants, and have four Biſhops, 
but no Towns of Note. 

Scotland is the Northern part of Britain, en- 
vironed all round with the Sea, unleſs. where it 
is joyned to England. Polydore faith it is 480 
in length, and 6o miles in breadth, divided in- 
to Highlands and Lowlands : the Highlands are 
Iriſh-Scots, and the Lowlands Engliſh-Scors, It 
is not fo fruitfull as England ; the chief City is 
Edenbrough. Its Commodities is courſe 1/o/, 
and Cloth, Malt, Hides, and 9 The Order 
of Knighthood is that of St. Andrew, the Knights 
did wear about their Necks a Coller interlaced 
with Thi/tles, with the Picture of St. Andrey 
appendant thereunto, having this Motto— 
Nemo me impune laceſſit. 2. Of Nowa Scotia in: 
ſtituted by King James, Anno 1622, hereditary 
the Knight hereof diſtinguiſhed by a Ribbond 
of Orange-tawny. The Arms of Scotland is Su, 
a Lion Rampant, Mars within a double Treſſm 
counterflowered ; they are Proteſtants , and 
have 2 Archbiſhops and 12 Biſhops. 'The Citie 
moſt Famous are Edenbrough, Sterlin, Aberdeen 
and St. Andrews : and they have the FamouF 
Rivers Zay and Tweed, 

Ireland is on all ſides environed round with 
the Iriſh Seas , and St, Georges Channel, It 
length is 3oo and breadth 120 miles. Thi 
Natives are /trong and nimble, haughty, carelt/; 
hardy, bearing cold and «hunger with patienit 
andin a word, if they are bad you ſhall ne 
find worſe ; but if good ſcarcely find hette: 
The Hd Iriſh have a cuſtom to kneel down! 
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health as it found them. They received 
the Chriſtian Faith 435. The Soil is fruirfull 
and it hath good Poſture, yet full of Boggs and 
Woods, and multitude of Fowls, and in it will 
dwell no venomous Creature. The Revenues 
yearly have been 40000 /:. The Air is Tempe- 
rate, cooler in Summer, and hotter in the Min- 
ter than in Eng/and. Their Arms are Azure an 
Harp or ſtringed Argent, the*” are ſome Prote- 
ſftantsand Papiſ#s mixt: they have 4 Archbiſhops, 
and 19 Biſhops; the chief City is Dabl:z. 
The I/ands belonging to Great Britain, are 
1, Wight ( the place where I firſt drew my 
HR and the Land of my Nativity) 2. Sur- 
lings, 3. Garnſey, 4. Jerſey, 5. Angleſey, 6. Man, 
7. Hebrides, 8.Orcades, 9. Portland, 10. Sunder- 
8 /and, 11. Holy Iſland. And thus I have done 
{1 with the - Briziſh Empire ; all theſe Parts deſcri- 
I] bed belong to it, andare under the Royal 
|, Sceptre of his Sacred Majeſty F AMES the 
| Second (whom God long preſerve.) Thus I 
v1 have finiſhed the deſcription of Great Britain 
| having this only to fay Luz Deus conjunxit 
nemo ſeparer. 


Belgia , or the Low Countreys , confiſteth of 
ſeveral wealthy Provinces : viz. The Duke- 
dom of Brabant, Guelderland , Lymburge, Flan« 
ders, Artois, Henault, Holland, Zeland, Mamen, 
Lukfen , the Marquiſate of the Holy Empire , 
reezeland , Michlen, Ouſeriſen, and Graving. 

which Lands are very fertileand populous, 
wing 208 Ciries, and 6300 Villages, with Pa- 
h-Churches, Caſtles, and Forts; and is ___ 

wit 


the New Meon, praying it to leave them in as v- 2. 


Europe, 


6. 2. 
Europe. 


144 Geographical Deſcriptions 
with the Rhine and the Moſe, the Mara and 
the Sheld. It hath commodious Havens, the 
Inhabitants are brave Warriours, good Mecha- 
nicks, their chief Commodity is Rheniſh Wine, 
Linnen and Woollen Cloth, Camericks, Lace of 
Gold and Silver, Silk, Taffatys, Velvet, Groge- 
rams and Sayes, all manner of Twined threds, re- 
fined Sugars, Buff, Ox-hides, Spaniſh-leather, 
Piftures, Books, Cables, Ropes and Herrings, 
Now Belgia is bounded Eaſt with Weſtphalen, F 
Gulick, Cleve, and the Ifle of Triers; Weſt with FF 
the Main Ocean ; North with the River Ems; | 
and South with Picardy and Champagne. The 

People are of the reformed Religion all except 

Flaunders and Artoiſe, and they have the Po- 

pijh Tenents, here are three Archbiſhops, and 

fifteen Biſhops. The Order of Knighthood is Þ 
that of the Golden Fleece, inſtituted 1439. their | 


Habit is a Coller of Gold, interlaced with Troz, 
Or. Ex ferre Flammam, at the end thereof hangs 
a Golden Fleece. "Their chief Cities are Mentz, 
Antwerp, Amſterdam, Roterdam, and Rivers 
are the Sheild and Moſa. qr 

Germany is the greateſt Province in all E U- Þ ;; 


ROPE, and is bounded Eaſt with Raſia, F 5 
Poland and Hungary; Weſt with France, Swit- F T. 
zerland and Belgia; North with the Baltick I - © 
Seas, and part of Denmark; and South with Þ Fo | 
the Alps and parted from Italy : it contains Bo- zz | 
bemia and Pragu, it is adorned with Magniti- Kir 
cent Towers, ſtrong Fortifications, Caſtles and Þ © 
Villages, very Popular; the Soyl is Fertile; [j;." 


many Navigable Rivers do to it belong, Good 
Spaws, Hot Baths, Mines of Gold and Silver, BR, 
7 inn, Copper, Lead and Iron ; they are ſome Pa F 

piſs, J , 
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pj/ts, others Proteſtants, Zwinglians, Calviniſts, 

nd Lutherans. "The Arms is Sol, an Eagle dif- 
played with two Heads, Saturn armed, and 
Crowned Mars. "There areſix Archbiſhops, and 
34 Biſhops. They are a People much given to 
'Urinking ; which made the Poet fay— 


German poſſunt cunttos tolerare labores, 
O utinam poſſent tam bene ferve ſitim. 


The chief Cities of Germany are theſe, 
w1Y. Strasborough, Cologn, Munſter, Norimbergh, 
Ausburg , Numick, Vienna, Prague, Dreſda, 
Berlin, Stetin, Lubeck ; Its chief Rivers the 
Rhine, Weſer, Elbe, Oder, and the Danow, and 
Cities of Bohemia, are Cutenberg, and Budrozu. 

Denmark and Norway, are two great Regions 
and bounded South with Germany ; they have 
f North Latitude 7 1*- 30”, toward the Eaſt they 
3 border on Sweden; and elſewhere environed 

with the Sea. Their Commodities are Oxez, 

* Grain, Fiſh, Tallow, Sand, Nuts,Oyl, Hides,Goat- 
skins, Fir-trees for Maſts, Boards, ec. Pitch, 

2 Tarr and Brimſtone : they are Lutherans, The 
7 Order of Knighthood is that of the Elephant, 
[7 their Badge a Coller powdered with AIP 
Towred, ſupporting the Kings Arms ; having 
appendent the Effigies of the Virgin Mary ; the 
Arms of the Land are Quarterly. 1. Or, three 
Lions paſſant Vert, Crowned of the firſt, for the 
8 Kingdom of Denmark. 2dly, Gules a Lion Ram- 
pant, Or, Crowned and Armed of the firſt, in 


EEE 7 4 _ 


1 Fihis Paws a Dank hatchet; Argent, for the 
d Kingdom of Norway. There are two Archbi- 
"> [4-p5,and 13 Biſbops ; its chief City is Coppenhagye. 
a F L Sweden 
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Sweden is a mighty Kingdom,is bounded Eaſt 
with Muſcovia, Weſt with the Dorfirin bills, 
North with the Frozen Ocean, and South with 
Denmark, Lieſland and Mare Balticum; the Com- 
modities are Copper, Iron, Lead, Furr, Buff, &c. 
They are brave Warriers, their Religion is Lu- 
therans, The Arms Azure three Crowns Or, 
it hath two Archbihops, and eight Biſhops. 

Ruſſia is bounded Eaſt with Tartaria, Weſt 
with Livonia and. Finland, North with the 
Frozen Ocean, and South with Lituania, and 
Mare Caſpium. This Countrey isextreme cold: 
but ” yet Nature hath counterpoized it by ſup- 
plying the Land plentifully with the beſt of 
Furrs, viz. Sable, White-fox, Martin, &c. It's 
ſubject to the Emperour of Ruſſia; a vaſt Trad, 
and as wild a Government. The Inhabitants 
are Baſe and Ignorant, Contentious and Fool:h, 
they deny the proceeding of the Holy-Ghof, 
they bury their Dead uprighr, with many 
ther fooliſh Ceremonies ; Muſcovia is the Seat Þ 
of the Empire. Its Commodities are Furr, 
Flax, Ropes, Hides, Fiſh, and Whales-greaſe. The F 
Arms are Sable, a Portal open of two Leaves, N, 
and as many degrees Or, they are of a mixt I, © 
Romiſh Religion, not obſerving Learning as a- Bee 
ny thing: They have one Patriarch, ewo Arch 
biſhops, and eighreen Bzſhops. Its chief Ciries are 
Mucon, Wolodimax, St. Michael, Cazan, and 
Aſtracan, it's Chief Rivers are the Dwine, Veils 
ga,.and the T ona. 

Poland is | bounded South of Moldavia and 
Hungary ; Eaſt with Mo{covia, and Tartaria; 
Weſt with Germany; and North with the Baltic 
Seas. The Commodities are Spruce-Beer, Amber, 
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Wheat, Rye, Hony, Wax, Hemp, Flax, Pitch,Tarr ; 
ic hath Mines of Tim» and Copper; their Religion 
is partly Romiſh,and partly of the Greek-Church, 
and ſothere areof the Greek Church, two Arch- 
bijhops, and ſix Biſhops, and of the Romiſh Church 
three Archbiſhops, and ninereen Biſh-ps : The 
Arms are Quarterly. 1. Gules an Eagle Argent 
Crowned and Armed Or, for Poland, and two 
Gules a Chevalier armed Cap-a-peid,advancing his 
Sword Argent, Mounted ona Barbed Ccurſe of the 
| Second, for the Dukedom of Latuania. Its 
8 chief Cities are CracoviaWarſouia, Damterk, Vil- 
na, Kicn,Cameneca,and Smolenſco; and Rivers ars 
Viſtula, Niemen, Dune and the Borijthenes. 
Hungary is bounded Eaſt with Tranſilvania, 
and Walachia, Weſt with Stiria, Auſtria and 
Moravia, North with the Carpathian Moun- 
q tains, and South with Sclavonmia and part of 
$4 Dacia. The People are valiant, and ſhew their 
3 Antiquity to be Scythians by their barbarous 
| Manners, and neglett of Learning Their 
Sons equally inherit without Priviledge of 
Birthright,and their Daughters portion is only a 
New Attire, Its Commodities are Colours, Wheat, 
Beef, Salt, Wine and Fiſh, the German Empe* 
rour and Turk hath ir between them. The 


SArms is eight Barrs Gules, and Argent, they 
- are ſome of the Romijh, and others Mahomerans, 
4 here are two Archbiſhops, and rhirteen Biſhops, 
ils 


and its chief Citics are Trenſilvania, Valaſtia, 
oldavia, Buda, Presbrough, Hermonſtada, Ter- 
roguw, Cauchan, Craffa and Bargos, Its Ri 
ers are the Drin, Ox/eus, Penems, Vardax, Mas 
and the Danuvus. 


L 3 Sclas 
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Sclavenia is bounded South with the Adria- 
tick Seas, Faſt with Greece, North with Hung «- 
ry, and Weſt with Carnic/a, It is fruitfull of all 
thoſe Commodities found in Iraly, and is under 
ſeveral Governments, viz. Turks, Venetian, 
Hungarians and Auſtrians. The Arms are 4r- 
gent, a Cardinals Hat, the ſtrings Pendant, and 
Pleated in a True-lovers-knot, meeting in the 
Baſe Gules. They are ſome Chriſtians, and 
ſome Mahometans. There are four Archbiſhops, 
and twenty fix Biſhops. Its chiefeſt Cities are 
Nova, Zara, Nonigrad, Tinu, Sebenico, S. Nicol, 


Trau, Spalato, Salona, Almiſſe, Starigrad, Ve 


fſicchio, Catara, and Doleigne. 


Dacia is bounded Eaſt with the Euxine Sea, 


on the Weſt with Hungary and Sclavenia, North 


with Podelia, and South with Thrace, and Mac 


denia. The Soyl is fruitfull in Cor» and Wine. It 


yieldeth medicinal Plants, they have plenty off 


Fowls, both wild and tame, very Populous 
and of Nature like the Hwngarians; they art 


all Mahometans ; Its moſt famous Cities ar 


Triſte and Pedena, 

Greece is bounded Eaſt with Propontick Helli: 
pent, and »fgean Seas, Weſt with the Ari 
rick; North with Mount Hemus, and Soul 
with the Ionian Seas. It was once the Mother 
Arts and Sciences, but now the very Den « 
the Turkiſh Empire. The Soyl is very fruitfull | 
well manur'd, which made the Poet fay 


Impins hec tam culta nevalia miles habebit? 


Barbarws has ſegetes ? en queis con[evimus arvi 


Its Commodities are Gold, Silver, Copper, 0 
Jos 


[ 
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lours, Wines, Velvets, Damask; here is the ,, 4. 
Mount of Parnaſſus : Here was the Temple of 
Delphos, conſecrated to Apollo ; where the De- 
vil through the Oracle did deceive the People, 
but afrer the Crucifixion of Chr:# the Oracle 
ceaſed. Auguſtins (ſaith Suidas, in whoſe time 
Chriſt was born) conſulting with the- Oracle, 
received this Anſwer 


Europe. 
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An Hebrew Child,whom the bleſt Gods adore, 
Hath bid me leave theſe Shrines,and pack ts Hell, 
z So that of Oracle Ican no more: 
In ſilence leave our Altar, and farewell, 


Their Religion is mixt but they are chiefly 
Mahometans. The Arms of this Empire were 
Mars a Croſs, Sol, between four Greek Beta's 
of the ſecond; Bodzn faith the four Bera's ſignified 
* Bariatys, Baoiknwy, Beoineuor, BaTins0 T1. 

The moſt famousCities in Greece are Buda,Sa- 
lonique, Adrianopolis, Scutary, Duraz%o, La Va- 
lone, LU Armiro, Brevez%a, Larta, Lepanto, 
Setines or Athens, Thebes, Corinth, Patras, Mt 
fira or Lacedomis. 

I ſhall paſsover the Iſlands of Sicily, Sardinia, 
Candia and Corſica: and thus we have finiſhed 
the deſcription of the firſt pare of the World, 
called by the Name of EUROPE. 
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S IT A the ſecond' part of the World is 

A. bounded on the North with the Northern 
Ocean ; South, with the Red Sea ; Faſt, with 
the Eaſt Indian Ocean ; and on the Weſt with 
the Flood Tanaz. It is bigger than EUROPE, 
or AFRICA, and is far more rich, V:z. in Pre- 
tions Stones, and Spices, and hath been renown- 
ed by the firſt and ſecond Monarchs of the 
Werld. Here Man was Created, placed in 
Eden, ſeduced by Satay, and redeemed by our 
Bleſſed Saviour, In it was done moſt of the 
Hiſtory mentioned in the Old Teſtament, It 
hath been Ruled by the Kings of China, of 
Perſia, the Great Turk, and the Emperour of 
Ruſhia , and contains theſe Provinces. Viz. 
Anatolia, Cyprus, Syria, Paleſtine, Arabia, Chal- 
dean, Aſſyria, Meſopotamia, Turcomania, Media, 
Ferſia, Tartaria, China, Indig and the Oriental 
Iſles. | 
2p WY is bounded Weſt with the Thracian. 
Boſphorus, Heleſpont and the eAgcar: Seas ; Eaſt i 
with Euphrates ; North with the Black Sez ; 
and South with the Rhod:an, Lydian and Pam- 
phylian Seas. Its length is 630, and breadth 
210 miles; the Air is tvund, the Soil fruitfull, 
but in ſome places deſolate : it 1s inhabited by 
; Greeks and Turks, It hath theſe Cities of note. 
Vis. Anatolia, Bruce, Chiortai, Augoure, Treb 
fond, Sattalie : and Rivers are Alie, Fordan, Ew 4 
?brates, and 7ygrs, Syproc - » 
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Syprus is bounded al) round with the Syrian 
and Szcilian Seas; whoſe length is 200, and 
compaſs 550 miles. It is ſtored with plenty of 
all x oo, ſo that it wanteth no help of other 
Nations. Its Commodity is Wine, Oy, Corn, 
Sugar, Cotton, Honey, &c. for which plenty of 
all _— 'twas Conſecrated to Vexus, as Ovid 
faith : 


Feſta dies Veneris, tota celeberrima Cy pro, 
Venerat ; Ipſa ſuis aderat Venus aurea feſtis. 


The People are Warlike, Strong and Nimble , 
and very hoſpitable to Strangers Their Arms 
are Quarterly. 1. Argent, a Croſs, Patent, be- 
twixt 4 Crolſes Or. 2. Croſs-wiſe of 8 pieces 
Argent, and Azure, ſupporting a Lion Paſſant, 
Azure Crown'd Or. 3. A Lion Gules. 4 Argent 
a I ion Gules : they are of the Popiſh Religion, 
and have 2 Archbiſhops and 6 Biſhops. 


BM. is bounded Faſt with Euphrates; Weſt 
wit 


the Mediterranean Seas; North with Cili- 


! ca; and South with Paleſtine and Arabia. Its 
: length is 525 miles, and breadth 4759. They 
; are inhabited by Mahometans, Chriſtians, and 
* Pagans, They are a'ſtout and warlike people. 


In this Countrey there are faid to be Sheep 
whoſe Tails weigh ſome 30, and ſome 40 


| pounds ; the Peop'e are alſo gluttenous; it is 
! almoſt overrun by the Turks : Its moſt famous 
# Cities are —_— Te, Trip«ly and Damal. 


Paleſtine is bounded Weſt with the Medier- 


, ranean Seas ; Faſt with the. Arabian Deſarts ; 
" © North with the Anti-Libianus ; and South with 
ll. Arabia. The Inhabitants are of a middle ſtature, 


Ci L 4 ſtrong 
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$. 2. ſtrong conſtitution, yet a ſtiffe necked and mur- 


muring Peopleand 1dolaters. In this is the Land of 
Canaan, and the famous City Hieruſalem, tho' 
now a Den of Idolatrous Mahometans. It abounds 
with all good things. 

Arabia is bounded Eaſt with Chaldea and the 
Gulph of Perſia; Weſt with Paleſtine, egypt, 
and the Red Sea; North with Euphrates; and 
South with the Southern Ocean. The Inhabitants 
are Mahometans. Fob's Habitation was here. 
It yields Frankincenſe, Pretious Stones, &C. It is 
now under the Great Turk's Sceptre. The moſt 
famous Cities are Herac, Ava, Medina, and 
Mettar : and it hath the famous River Cayban. 

Chaldez is bounded Eaſt with Suſians ; Weſt 
with Arabia Deſerta ; North with Meſopotamia ; 
and South with the Per/ian Bay. The Country 
is exceeding fruitfull ; in it is ſuppoſed to have 
been the Garden of Eden; they were great 
Southſayers , and therefore flouted by the Sa- 


triſt. 


Chaldeis ſed major erit fiducia, quicquid 
Dizxerit Aſtrologus, credent a fonte relatum 
Ammonis, &C. 


The Inhabitants are fout and waliant ; they 
are: Mahometans. Here Fulian the Apoſtare 
breathed'his Soul out to Saran, in theſe dying 
words,” Viciſti tandem Galilee : the chief 
Cities are Babylon, Bagdad, Balfora, and Sippa- 
7um, with the famous River Fazze. 

Aſſyria' is "bounded Eaſt with Media; Weſt 
with- Meſopotamia ; South with Suſiana ; and 
North with Turcomania and Chaldea. This is a 
; l ws very 

, 
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very plain and level Countrey, and very fruit- 
full, having good Rivers : the Natives are 
brave ſtout Warriours, formal in their Habir. 
It is under the Twrk's command, and governed 
by one of his Baſ/a's; who 1s able to bring into 
the Field at any time 100009 Souldiers: here 
are alſo a Sect of the Neſtorians, and fifteen 
Chriſtian Churches : its moſt famous Cities are 
Calach, Cittace, and Arbela, 

Meſopotamia is bounded Eaſt with the River 
Tigris; Weſt with Euphrates ; North with 
Mount Taurus; and South with Chaldea, and 


| Arabia Deſertz. It aboundeth with all good 


things neceſſary for the life of Man; they are 
Mahometans , and a people unable to defend 
themſelves but by the aſliſtance of their Neigh- 


* bours: It belongs to the Mahomeran Empire. 

: Its chief Cities are Edeſſa , and Celogenbar, I 

> ſhall not deſcribe Mount Taurus, becauſe it is 
of no moment. 


Turcomana is bounded Eaſt with Media and 


| Mare Caſpium; Weſt with the Euxine Seas, Cap- 
| padocia, and Armenia major ; North with Tar- 
| taria; and South with Meſopotamia and Aſſyria. 


| Itisa very mountainous Countrey ; the people 


OE 


are handſome , ſtout and brave Warriours : 


| the Women aregood Archers. It hath Gold and 


| Silver Mines : It yields Grain, Fruit and ine ; 
| and in Colchis {a part thereof, and in A//yria ) 


” 


| they ſell their Children : The Arms are the 
# Half Moon Or. It is inhabited by Mahometans, 


4 
\ Ul 


| and under the Turkiſh Empire. Its chief Cities 
| are Muſol, Bagded, Batfora, Sanatopdy, and 
| Derbent ; with the famous River Aras. 


Media 
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Media is bounded Faſt with Parthia ; Weſt 
with Aremenia ; North with Mare Caſpium ; 
and South with Perſia, The Countrey 1s of a 
large extent and very different, even to a Mi- 
racle, for in the North part it is cold and bar- 
ren, their Bread is Eryed Almonds, and Drink 
the Juice of Herbs and Fruits. Their Food is 
Peniſon, and other Wild Beaſts, which they 
catch by hunting. And in the South ſide the 
Country is of a rich Soil, plentifull in Cory, 
Wine, &c. They have been brave Warriours, 
and it was a cuſtom with them to poyſon their 
Arrows , in an Oyl called Oleum Mediacum : 
they are Mahometans. 

Perſia is bounded Eaſt with India; Weſt with 
Media, Aſſyria, and Chaldea ; North with Tar- 
taria; and South with the Southern Ocean. 
This is a mighty rich Countrey governed by 
the Sep5y, the people are ſtrong and valiant, 
and t ough Mabometans, yet they War with 
the Turks for the Mahometan Religion in ex- 
pounding the A4lcoran. From hence comes Be- 
zoars and other pretious Stones, Pearls, and 
Sk Works. It hath theſe famous Cities with 
Media: Viz Taurus, Gorgia, Cog ſolama, Hyſphan, 
Erat, Sus, Schiras, and Ormutz, : and theſe Ri- 
vers Twriditiri, and Bendimus, 

Tartary bounded Eaft with China, the Orien- 
ral Ocean, and the Straits of Anian ; Weſt with 
Ruſſia and Podolia; North with the Frozen Oce- 
an ; and South. with China, Now the Tartar 
ans are divided into certain Collonies, and differ 
in manners and Trade of Living, and are Men 
of a Square Stature, broad Faces, and look a 
Squaint ; they are hardy and valiant; they will 


&* 


i} 


Of the Farthly Globe. 155 


eat either Horſe-fleſh or Man's Fleſh. They 
drink Blond and Mares-milk ; their Habit is 
very homely ; they are ſome Mabometans, and 
ſome Pagans; their chief Commodity is rich 
Furrs, 2nd they are governed by the great 
Cham of Tartary, and hath theſe famous Cities, 
viz. Zaha'p, Samarcanda, Thibet, Cambalu and 
Tatnr ; and Rivers famous are Foni{coy, Oby, 
Chezel and Albiamu, 

Cina is bounded Faſt with the Oriental Oce- 
an ; Weſt with India and Cathay ; North with 
Altay and the Eafern Tartari:s;and South with 
Canchin-Chma. It hath 591 Provinces, 1593 
Walled Towns, 1154 Caſtles, 4200 wnvalled 
Towns, and ſuch an infinite Number of V://a- 
ges, that the whole Countrey ſeems as one 
Town. Ir is reported that the Prince can bring 
into the Field 300000 Foot and 200000 Horſe. 
The Land is fruitfull in Grain, full of wild 
and tame Bea#t-s, it yields Silk, Pretious Stones, 
Gold, Copper, &c. The People are ingenious 
and great Artiſts, Witneſs their ago» made 
to ſail over the Land driven by the Wind : and 
' Hiſtorians tells us, that the Art of Printing and 
| cf making Guns, is more Ancient with them 
\ than with us. They are 1do/aters and worſhip 
: the Sun, Moon and Stars, alſo they worſhip 
the Devil himſelf, that he may not hurt them. 
| And it hath theſe moſt famous Cities, viz. Fa- 
| guin, Quinjay, Caneun, Macao, Mancian and 
| Magaia, with the great River Lyinam, 

* #dia is bounded Faſt with the Oriental 
| Ocean, and part of China; Weſt with the Per/+- 
: an Empire; North with Mount T zur*s;and South 
with the Indian Ocean, This Countrey hath an 
| Þ Exact 
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ExaCt temperature of Air ; two Summers and 
a double encreaſe, bleſt with all chings neceſ- 
fary for the Life of Man. It hath Mines of 
Gold and Silver, Pretious Stones, Spices, and Me- 
dicinal Druggs, abundance of Cattle, and Cam- 
mels, Apes, Dragons, Serpents, alſo multitude of 
Elephants ; a Creature of a vaſt Bigneſs, ſome 
of which are faid to be nine Cubits high, and 
as many long, and five Cubits thick. Itisa 
Creature of wonderfull Sence : for 'tis repor- 
ted of the Elephant on which King Phorus fate 
in the Warrs of Alexander, finding his Maſter 
ſtrong and luſty, ruſhed boldly into the thick- 
eſt of the Enemies Army : But when he once 
perceived him to be faint and weary, he with- 
drew himſelf out of the Battel, kneel'd down, 
and into hjs own Trunck received all the Ar- 
rows, directed at his Maſter. It alſo is of a moſt 
prodigious ſtrength, for it is reported to carry 
a Weoden Tower on his Back, with thirty fight- 
ing men beſides the Idian that Rules him. 
The Sea yields variety of Pearls and Fiſh; here 
is alſo the Leviathan or Whale, of which 
Pliny ſays there are ſome of 94o Foot long ; 
here is the Rhinoceros alſo found : (ſuch as 
hath of late been publickly ſhewed at the Bel/- 
ſavage Inn on Ludgate-hill in London ) a deadly 
and cruel Enemy to the Elephant, for though 
he be leſs, yet he will whet his horn againſt 
the Rocks, and then therewith ſtrive to rip 
up the Elephants Belly, and is by many Natu- 
raliſts ſuppoſed to be the Unicorn, for all the 
parts of his Body, eſpecially his Horn, is a 
foveraign Antidore againſt Poyſon, This Coun: 
trey is inhabited by Indians, Moors, Arabians, 
Tews, 


? k 


W 
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TFews, Tartars and Portugeze. The Nativesare 
Tawny, tall and ſtrong, and very punctual to 
their word. They eat no Fiſh nor Fleſh, but 
live on things without life ; being Pythagoreans. 
It is alſo reported that when the Husband 
dies, and is burning on the Funeral Pile, thar 
then the Wife leaps into the Fire, and fo the li- 
ving and the dead butn together, which made 
the Poet ſay 


Et certamen habent lethi, que viva [equatur, 
Conjugium ; pudor eſt non licuiſſe mori. 

Ardent wittrices, & prebent pettora flamme, 
Imponuntque ſuis ora peruſta viris. 


In dia theſe are the chief Cities, viz. 4- 
medabur, Cambaia, Gouro, Diu, Bengala, Pangab, 
Agra, Goa, Calicut, Viſnagor, Pegu, Arracan, 
Malaca, Camboge, and Faefo, The faireſt Ri- 
vers are Indus, Ganges and Mecon. 

The Oriental Iſlands are theſe, viz. 1. Fapan, 
2. The Phillepime Iſles, 3. The Maluccoſe, 4. 
Bantam, 5. The Selebes, 6. Borneo, 9. The liles 
of Fava, 8. Sumatra, 9. Zeiland, and other 
lefſer Iſles of which we ſhall not trear. 

I. Fapan is a rich Iſland abounding with 
Gold > So that Paulas Ventizs faith, that in his 
time the King's Palace was covered therewith. 
It is a Mountainous Countrey,a healthfull Air ; 
here the Wheat isripe in May.lt's full of Woods 
of tall Cedars, abundance of Beaſts, Wild and 
Tame ; and alſo Fowls. "The Inhabitants are 


| frong, and witty , and have but one Language. 


They are Chriſtians, and Idolaters, and the 
chief Cities are theſe, viz. Bungo, Meaco and 


: CS The 
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The Phill;pine Iſles are in Number 4o, called 
ſo in honour to Philip IE. King of Spain, and 
are now inhabited by the Natives, and Spani- 
ards, they are in a good Air and ſtored with 
rich Commodities ; and in them are theſe Ci- 
ties, Luſor, Manille, and Mindanao. 

The Moluccees Iſlands are many in Number, 
their Commodity is Cinnamon, (which grows in 
whole Woods; it is the Bark of a Tree,ſtripr and 
laid in the Sun rill it looks red; and in three 
years time the Tree receives his Bark again. ) 
Ginger, Nutmegs, Maſtick, Alces, Pepper and 
Cloves: now the Clove groweth on a Tree like 
a Bay Tree ; yielding bloſſoms firſt white, then 
green, and at laſt red and hard, and then are 
Cloves. In it is alſo found the Bird of Paradizce, 
and no where elſe, which for the ſtrangencts 
and fairneſs of Feathers exceeds all c;c Birds 
in the World. The People are Pagans, Hers 
is a Mountain of a prodigious height, above the 
Clouds, and agrecing to the Element of Fire, 
which it ſeems ro mount unto, through Flames, 
wherewith, a dreadfull Thunder, and a dark 
Smoak it ſends forth continually. 

The Ifles of Bantam are in Number ſeven, 
one of which is continually burning, the Inha- 
bu a11ts are Barbarous, Weak of Bodies, Slothfull, 
Dull, and lying moſt confuſedly together, with- 
out Rule, and are Mahometans. Its Commodi- 
ties are Nutmegs, and both the yellow and white 
Saunderſes. Now the Nutmeg grows on a Tree 


like a Peach Tree, the innermoſt part of whoſe © 


Fruit is the Nutmeg, and is covered over with 


a Coat which ripe is called Mace ; they yieid F 


cheir Fruit thrice in the Year, to wit, at Apr, 
Auguſt and* December. The 


\ 


The Selebes are a Number of Ifles full of Bar- $- 2. 
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barous People, and Man-Eaters, they have a- 
bundance of ſtrange Birds : It yields Sugar, 
Cocanuts, Cloves, — &c. In ſome of theſe 


Ifles they make Brea 


of 


of the Pirh, and Driak 
the Juice of the Tree called Sagu: Ir hath 


theſe chief Towns, viz. Senderem and Macaſ/ar. 

Borneo lieth Weſt of the Celebes, and is in 
compaſs 2200 Miles, the Countrey yields .4/- 
ſes, Oxen, Herds of Cattle and Horſes. Ir yields 
Camphire, Agarick, and Mines of Adamants : 
They think the Sun and Moor to be Husband 
and Hite, and the Stars their Children, they re- 

y 


verent 


ſalute rhe Sun at his firſt riſing. Their 


. Afﬀairs of State they Treat of in the Night, at 
which time the Councellor of State meets, and 

» aſcends ſome Tree, viewing the Heavens till 
; the Moon ariſeth, and then they go to their 
+ Houſe of State. In it are theſe Towns, viz. 
| Borneo, Taiopura, Tamaoratas, Malno and Saga- 


of 


dana. It is under the Government of the Kings 


Borneo and La: ; the People are 1dolaters. 
Tava Major, and fFava Minor, are two I- 


- flands oppoſite to Borneo. They have plenty of 
\ Fruits, Grains, Beaſts, Fiſh and Fowls, Gold and 


* Pretious Stones. 


The Narives are of a middle 


+ Stature, broad faced and tawny, their Religion 


of 


oy * 


Mahometans, and they will eat their neareſt 


kin : the chief Town is Panarucan near a 


| burning Hill, which in 1536 broke forth, and 
| caſt huge Stones into the City for three Days 
» together, and deſtroyed much People. From 
n | the top of this vaſt high Mountain the Dewi 


'; | nvironed wich a white and ſhining Cloud, 


' : doth ſometimes ſhew himſelf unto his Worſhip- 


94 : Pers, which live about thoſe Hills. Su 


. 


Aſia. 
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Sumatra lieth North of Fava Major, betwixt 
it and the ſtraits of Sincapura , its length is 
goo Miles,and breadth 200; it is full of Fenns 
and Rivers, with thick Woods,and hath a very 
hot Air ; it is not fruitfull in Graiz. Its Com- 
modities are Gmger, Pepper, Agarick, Caſſia, 
Wax, Honey, Silk, Cotten, Iron, Tinu and Sul- 
phur. Ir hath alſo Mines of Gold, and is ſup- 
poſed to be Solomon's Ophyr. The King's Furni- 


ture of his Houſe, and Trapping for his El:- 


pn was beaten Gold, and he intituleth 
imſelf King of the Golden Mountains. Here is 
the notable Mountain Balalvanzs, faid to burn 
continually ; out of which or not far off do a- 
riſe two Fountains, the one is ſaid to run pure 
Oyle, and the other Balſamum Sumatra; the 
People are Mahometans. The chief City and 
Sear of the King is Acher, beautifyed with the 
Royal Pallace, to which you paſs through {- 
ven Gates one after another, with green Courts 
berwixt the two outermoſt ; which are guard- 
ed with Women, that are expert at their 
Weapons, and uſe both Sword and Guns with 
great dexterity, and are the only Guard the 
King hath for his Perſon. The Government is 
Abſolute and Arbitrary, merely at -the King's 
pleaſure. 

 Zeiland lies Weſt of Sumatra, it is a good 
Soyl, and yields theſe Commodities, viz. Cir 


namon, Oranges, Lemmons, moſt delicate fruit, 
Gold, Silver and Pretions Stones, it's full of wild Þ 
and tame Beaſts, Fiſh and Fowis , yet deſtitute 
of the Vine: the Peopleare ſtrong and rall, given Þ ci 


to Eaſe and Pleaſure, and are in general Mas: 


metas, "The chief Towns are Candia, Ventaw,f n: 


and 


) 
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and Fanaſipata. They have Fiſh-ſhells paſſing 
currant for money, there are other leſſer Iſles 
which we do for brevity ſake omir, and thus 
we have done with the deſcription of the ſecond 
part of the Worid called A $ I A. 


AFRICA. 


A FRIC A the third part of the World is 
bounded Eaſt with the Red-Sea ; Weſt 
with the Arlantick-Ocean ; South with the Sou- 
thern-Ocean; and North with the Mediterranean 
Sea ; and contains theſe Provinces, vis. Egypr, 
Barbary, Numidia, Lybia, Terra-Nigritarum, 


| eEtbiopia-ſuperior and e£thiopia-inferior , with 


the lands thereto belonging. Its Commodities 


are Balm, Ivory, Ebony, Sugar, Ginger, Dates, 


Myrrh, Feathers, &C. 

Egypt is bounded Eaſt with Idumea, and the 
Bay of Arabia ; on the Welt with Barbary, Nu- 
midia, and Lybia; North with the Mediterranean 


| Sea; and South with <1hiopia-ſuperior, Its 
 Tength is 562 Miles, and breadth 160. The 
| Natives are of a Tawny Completion, their 


| Wives are the Merchants, whilſt the Husband 


attends tho Houſhold Attairs, "They were the 


Inventers of Mathemarical Sciences ; they were 


* allo Magicians, and are ſtill endued with a ſpe- 
| cial Dexterity of Wit: They worſhip in every 
| Towna particular God, bur the God by them 
| Moſt adored was Apis, 'T his Land is very truittull 


F In 


, 


[ 
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$. 2. inall manner of Cattle, Cammels, and abundance 
of Goats ; they have plenty of Fowls both wild 
Africa. and tame: Ir hath Merals and Preticus Stones, 
Good Wines and rare Fruits, as Oranges, Lemmons, 
Cittons, Pomgranets, Figgs.,, Cherries, &c. Here 
allo groweth the Palm-Tree, which grow the 
Male and Female together ; both put out Cod 
of Seeds, but the Female is not fruitfull unleſs 
ſhe grow by the Male, and have her Seed mixr 
with his. The Ph cf this Tree is good for 
Sallads, of the Wood they make Bedſteads, of 
the Leaves Baskets, Mats, and Fanns, of the 
outward husk of the fruit Cordage, of the in- 
ward bruſhes. Its fruit is the Dates, good for 
food, and finally *ris ſaid to produce all things ( 
necellary for the Life of Man, and its Branches 


are worn in token of Victory, as faith Horace. G 
V 

—— Palmaque nobilis, h; 
Terrarum Dominos evebit ad Deos. G, 

ar 

_ 


It hath many other Rarities which Tam forc'd 
ro omit. In it are theſe famous Cities, viz. 'y, 
Sabod, Cairo, Alexandria, Raſcha, Damietta, 


Coſir and Surs, with the fa:nous River Nius, b W. 

which by its overflowing makesthe Land fertile, as 

according to that of Lucia. ITC 

Car, 

Terra (uis contents bonis, non indiga mercis, by ( 

Aut Fovis; in ſolo tamta eſt fiducia Nilo. ; Et 

hoy 

Barbary is bounded Eaſt with Cyrenatca ; 1ripy 

| ol F ME R hwith th On 

Weſt with the :lantick-Ocean ; Nerth with the 

Mediterranean, the Straits of Gibralter, and part it 

of the -tlantick-Ocean ; and on the South by > 


Mount- 


0) f 


I's 


; 
t 
y 
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J 
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Mount Atlas. It is full of Hills and Weeds, ſto- 
red with Wild Beaſts: as Lyons, Bears, &C. 
Large Herd of Cattle; it hath Dragons, Leopards, 
and Elephants; beautifull, ſwift,ar] ſtrong Flcr/es ; 
it is the fruitfulleſt Countrey 1.1 che World 1m 
ſome parts of it ; for 7/:»y ſaich that not 
far trom the City Tacape, you ſhall! ſee a great 
Palm-Tree overſhadowing an C/:ve; under that a 
Figg-Tree ; under that a Pomgrarat; under that 
a /V/imze; and under alt Peaſe, Heat and Herbs, 
all growing and flouriſhing at one time, which 

the Earth produceth of it ſeit: Irs length is 

1500 Miles, and breadth zoo Miles, the Na- 
tives are of a Tawny:iſh Colour, rare Horſemen, 

crafty and unfairhfull; and above meaſure Fea- 

lous of their #ives. Ir contains theſe Kingdoms, 

Viz. Tunis, Algiers, Merceco and Feze, and it 

hath theſe I/ſes, Viz. Pantalaria, Carchana; Zerby; 
Gaulos and Malta, the two latter of which Iſles 

are inhabited by Chrifians, and are of the Ro- 

miſh Religon ; but for the other parts of Barba- 

ry, they are etther Mahemetans or Pagans. The 

moſt famous Cities are Morocco, Feze, Tangier, 

(which formerly wasa Principal City of Barbary; 
but is now demoliſht and lain level with the 

Ground, by the Commandof Ris late Majeity 

Carolus IT. of bleſſed Memory, and performed 

by the indefatigabie skill and induſtry cf rhe 
right Honourable ' George Lord Darmonth Anz, 

1683.) Teleuſin, Oran, Algicr, Conſtantine, Tunis, 

Tripoly and Barce, with thele famous Rivers, 

Ommiraby and Mazgrida. 

Mount Atlas 13 a ridge of Hills of rio {ina!! 


| ength, but of an exceeding heighth, above the 


Clouds, and is always covered with Sow, 
- [V1 'z S Ari 


» 2. 


Africa. 
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Summer and W:nter, full of thick Woods, and a- 
gainſt ASTA fo. fruitfull, that it attords ex- 
celient Fruit of it's natural growth ; it received 
it's Name from Arlas a King of Mauritana,fain. 
ed by the Poets to be turned into that Hill, by 
the Head of Medu/a; he was feigned to be to 
high that his Head touched Heaven : The 
ground of this Fiction I ſuppoſe was from his 
extraordinary knowledge in 4/tronwomy, which 
Virgil (cems to intimate 


c - , . 

Tamqre volans apicem CF latera ardua cernit 
P . * v . * / * 

atlantis duri, Calum qu: vertice fort, 


Namidia is bounded Eaſt with Egypr;Weſt with 
the A:lantick-Ocean ; North with Mount Atlas ; 
and South with Lib; De/erta, The Natives are 
a wandring and unſtable People, for they ſpend 
their Lives in Hunting, and continue not above 
tour or five Days in one place, but fo long as 
it will graze their Camels. Here grow abun- 
dance ct Dates, with which they feed them- 
ſeives, and wiih the Stones far their Gears. 
The Air here is ſo found that it will cure the 
French-Fex without any Courſe of Phyſick. 
They are 4abometans : its chief Provinces arc 
Dara, Peſcara, Fighir, Tegorarin and Biledulye- 
rid; and its chiet Cities are Taradath, Dari 
and Zev; they belong tov the Scepter of 41s 
FYuCccoO, 

Lybia is bounded North with Numid:s; 
Faſt with Naba; Sourh with Terra- Nigr! 
TITUM ; and Weſt with Gualata. This is well 
termed a Delarc, for in it may a man trave 
eight or tel Days and not fee any Water, ne! 

Trees 
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Trees, nor Graſs So that Merchants are for- 


ced to carry their Proviſion with them on Ca- 
mels, which if it fails they kill their Camels, 
and drink the Juice of their Entrails Irt'con- 
tains theſe Provinces, Viz. Zahaga, Zuntga, 
Targa, Lembtaand Bardea, They are governed 
by the chief of the Clans, and are_ a People 
only differing from Brute-B:aſfs, by their 
Shape and their Speech. 

Terra Nipritarurn \s bounded Laſt with Erhio- 
pia-ſu erior . Weſt with the Ar/antick-Orean ; 
North with Lybia ; and South with the 
Ethiopick-Ocean. The Countrey 1s under the 
Torrid-Zone, full of People, and moft exceſſive 
hot; the ſoyl. is exceeding fruitfull; brave 
Woods, Multitudes of El:phants and other 
Beaſts : they have Mines both of Silver and 
Gold, very fine and pure ; the Natives are C»/e- 
Black, or very Tawny, and are now ſome of 
them Mabometans, but moſt of them Pagans. 
It hath now theſe Provinces, Viz. Ora, Ante- 
roſa, Gualata, Agadez, Cano, Ca'ena, Sanaga, 
Gambra, Tombrutum, Melli, Goeneoa, Gruber, 
Gialofi, Guinea, Benin, Guanzera, Bornum and 
Goaga, (in which groweth a Poy/on, which if 
any - cateth but the tenth part of a Grain 
it will end his Days) Bits, Temiano, Zegteg, 
ſ Zanfara, Gathan, Medra and Daum. And in 
tare theſe moſt remarkab'e Citics : Gre, Eata, 
Gueneba, Tomta, 4ga1:s, Cuſſera, Tuta, Maver 
and Say/ara. The Rivers here that are nioſt 
famous are Sernoga, Cam3ua and Ris Degrand. 

eAithiopia-ſuperior is bounded Faſt with the 
Red-Sea, and Sins Barbaricus ; Weſt with 
On Lybia-inferior, Nubia, and Congo; North 
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with Egypr, and Lybia Marmarica; and South 
with Monta-Luna. Now its length is ſaid to be 
1500 Miles, and Circute 4300. It is under 
the Command of the Abaſſine Emperour : here 
the Air and Earth is fo hot and pieircing, that 
if the Inhabitants go out of their Doors without 
Shoes they loſe their Feet; here they alſo roaſt 
their Meat with the Sz»: they A ſome 
grain, their Rivers are almoſt choaked up with 
Fiſh, their Woods ſtuffed with Deer, yer they 
will not trouble themſelves to catch them. The 
Inhabitants are Zazy and deſtitute of all Lear- 
ning, they are of an Olive Tawny : here is alſo 
a Feuntain, that if a mandrinks thereof he either 
falleth mad, or elſe for a long time is troubled 
with a continual Drow/ſine/s, of which Ovid 
chus ſpeaks ——— 


e/Ethiopeſque Lacus ; quos fi quis faucibrs bauſit, 


Aut furit, aut patitur mirum gravitate ſaporem. 


And it contains theſe Provinces, Viz. Gua- 
gere, Tigremaon, Angete, Amara, Damut, Goja- 
2ny, Bagamedrum, Barnagaſie, Dancali, Dobas, 
Adel, Adea, Fatigar, Xoa and Barus. Now as 
for the Governmenrof theſe Empires'tis merely 
Regal : here isthe Order of St. Anthony,to which 
every Father that is a Gentleman, is to gire 
one of his Sons : our of which they raiſe abour 
12000 Horſe, which areto be a ſtanding Guard 
of .the Emperour's Perſon : their Oath is to de- 
fend the Frontiers of their Kingdom, to preſerve 
Religion, and to root out the Enemies! of their 
Faith; the Principals of their Religion are thelc. 
Fiſt, they circumciſe their Children both _ 

a an 
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and Females. Secondly, they Baptize the Males 
at 40 and Females at 80 Days atter Circumciſi- 
on. Thirdly, after the Euchariſt they are not 
to ſpit till Sun ſet. Fourthly, they profeſs but 
one Nature and one Will in Chri/f. Fifthly, 
they accept bur of the three firſt general Coun- 
cis. Sixthly, the Prieſts live by the own la- 
bour of their hands, and are not to beg. Se- 
venthly, they baptizethemſelves every Epipha- 
»y In Lakes or Ponds, becauſe that Day they 
ſay Chriſt was baptized by Febn» in Fordan. 
Eighthly, they eat not of thoſe Beaſts which 
Moſes pronounced unclean, keeping the Jews 
Sabbath, with the Lord's Day. Tenthly, 
they adminiſter the Lord's Supper to Infants 
preſently after Baptiſm, Eleventhly, they 
teach the Reaſonable Soul of Man comes 
by Seminal Propagation. Twelfthly, that Infants 
dying wnbaptiz:d are ſaved, being tanCtifyed by 
the Kacharift in the Womb, and finally they 
produce a Book of Eight Volumes, writ as they 
lay by the Apoſtles at Feru/alem for that pur- 
poſe, the Contents whereof they oabferve moſt 
ſolemnly, and thus they ditter from the Pap!/ts. 
Now the chiet Cities in this Exzprre are thele, 
Viz Barcne, Caxumo, Amarar, Damont, Ceſa- 
tes, Narre, Goyame, and Adeghena with the fa- 

mous Rivers Zaire and Dnilm one: 
AErhiopia-inferior is bounded Faſt with the 
Red-Sea ; Weſt with the e/&thiolick Ocean; North 
with Terra-Neg rmarum, and the higher e-£1htep; ; 
and South with the Main Ocean And it con- 
tains theſe Provinces, Viz. Zanzibar, Muno- 
motapa, Cafravia, and Manigongo, The Na- 
tivesare Black, with curled Hair,and are Pagans. 
M 4 In 
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In it are great Herds of Cattle, abundance of 
Deere, Antelopes, Baboons, Foxes, Hares, Oftri- 
ches, Pelicans and Herons, and in a Word what 
elſe is neceſſary for the Life of Man. In itare 
theſe moſt famous Cities, Viz. Banza, Loangi , 
S. Salvador, Cabazze, Sabula, Simbaos, Butua, 
and Tere, The Rivers are Cuama, Spiritus 
Santte, and Dos Infante. | 

The Iſlands in AFRICA are theſe, Viz. the 
e/Ethiopick-Iſles, Madagaſcar, Socofara, Mohelia, 
Mauritizzs, St. Helens, the Iſles of Aſcention, 
St.  Thomas-Iſles, the Princes-Iſles , the Iſles 
of Annibon , the Jſles of Cape d' Verd, the 
Canaries, Madera, Holyport and the Heſperides. 
The Deſcription of all which I am forced to 
omit becauſe I have been: ſo very large in the 
Deſcription of the third part of the World cal- 
led AFRICA, 


AMERICA, 
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AMERTIC A. 


MERTIC A, the fourth part of the 
World, was firſt diſcovered by Chriſtopher 
Columbus, Anno 1492, but it hath received its 
Name from Americus Veſputius, whoin the year 
of Chriſt 1597 did fail about it. Now this 
fourth part of the World is bounded Faſt with 
the Atlantick Ocean; Weſt with the We?-Indian 
Ocean ; South with the Magellanick Sea; and 
on the North with the Northern Ocean. 

When firſt the Spaniards had entred on A- 
merica they found the people without Apparel, 
and their Bread was made of the Fucca- Roer, 
whoſe Juice is a ſtrong poylon : hut it being 
ſqueezed out and dried it makes Bread. "They 
worſhipped Dewvilliſh Spirits, which they call 
Zema ; in remembrance of which they keep 
Images made of Cotton Wool, to which they 
did great reverence, ſuppoſing the Spirits of 
their Gods were there; and to blind them the 
more, the Devil would cauſe theſe Puppers to 
ſeem to move and to make a noife, ſo that they 
feared them ſo greatly that they durſt not of- 
fend them ; which if they did, then the Devil 
would come and deſtroy their Chiidren. They 
were ſo ignorant that they thought the Spanz- 
ards tobe immortal ; but the doubt continued 
not long, for having taken ſome of them Priſo- 
ners,they put them underWater untill they were 
dead, and then they knew them ro be mortal 

| like 


America. 
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$. 2. like other Men. They were quite deſtitute of 


America. 


all good Learning, reckoning their Time by a 
contuſed knowledge of the courſe of the Movr ; 
they were honeſt and kind in their Entertain- 
ments, encouraged thereunto by an Opinion 
that there was a certain place to which the 
Souls of thoſe that fo lived, and dyed for the 
defence of their Countrey, ſhould! go to, and 
there be for ever happy. So natural is the 
knowledge of the Soul's Immortality, and of 
ſome Ub:, for its future reception, that we find 
ſome tract of it in the moſt Barbarous Nations. 
The Americans were of a fair and clear Com- 
plexion. This Countrey is very plentifull in 
Spices, and Fruits; and ſuch Creatures which 
the other parts never knew : So fu I of Cows 
and Bulls, that the pi kill thouſands of 
them yearly only for the Hides and Tallow, 
Bleſt with abundance of G-/4, that in ſome 
Mines they have found more Geld than Earth, 
They have Grey Lyons, their Dogs ſnowred like 
Fexes , neither can they bark ; their Sine 
hath Talens ſharp as Kazors, and their Nawel 
om the ridges of their Backs ; the Stags and 
Deer without Horns ; their Sheep are fo ſtrong 
that chey make them carry burthens of 150 
pound weight ; they have a Creature with tlie 
torepart as a Fox, and hinder as an Ape, ex- 
cept the Feet which are like.a Man's; heneath 
rheir Belly is placed a Receptacle like a Parſe, 
in which their young remains till they can ſhite 
tor themſelves, never coming thence but when 
they ſuck and then go in again. The Arma- 
4illa is like a barbed Hor/e, armed all over with 


Scales that ſeem to ſhut and open. The Yieugue 
reſem- 
o 
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reſembling a Goar, bur bigger, in whoſe Belly 9- 2- 
is found the Bezoar, good againſt Poyſon. A 
Hare having a Tail like a Cat, under whoſe America. 
Skin nature hath placed a Bagg, which 
ſhe uſeth as a. Store-houſe : for having filled her 
ſelf ſhe putteth the reſidue of her proviſion 
therein. Pigritia, a little Beaſt that can go no 
further in fourteen days than a Man will caſt a 
Stone. For their Birds they are of ſuch variety 
of Colours and Notes, which are fo rare and 
charming, that they ſurpaſs all other Birds in 
any other parts. 

Now America is divided into two parts, viz. 
Mexicana, whoſe compals is ſaid to be 13000 
miles, and that other part called Peruana , 
whoſe Circumnavigation is eſteemed 17000 
miles. "The Provinces of Mexicana are theſe: 
Viz Eftotilant, Canada, Virginia, Florida, Cali- 
formia , Nowva-Gallicia , Nowa-Hiſpania , and 
Guatimala, Peruana contains theſe Provinces : 
Vis, Caſtella- Aurea, Nowva-Granado, Peru, Chile, 
Paragnay, Brafila, Guiana, and Paria, To Pe- 
r1ana belongs theſe principal Iſles : vis. Hiſpa- 
mola, Cuba, famaica, Porto-Rift, Barbadoes, the 
Charibe-Iſles, Inſula-Margaretta, Molaque-Iſles , 
Remora, Inſula Solamnis, and ſome other ſinall 
Iſes. Bur firſt of Mexicans. 

Eſtotilant hath on the Eaſt the Main Ocean ; 

South Canada; Weſt Terra Incognita; and North 
Hudſon's Bay, It comprehends Eftorilant, fo 
—_— pally called, Terra Corterialis, New-found- 
and, and the Iſles of Baccalans. Iris well ſtockt 
with all things neceſſary for the life of Man: 
the Natives are barbarous, fair, ſwift of Foor, 
and good Archers. "They ate Pagans. 


Canada 


$. 2. 


America. 


172 Geographical Deſcriptions 


Canada is bounded North with Cortelialsy ; 
South with New England ; Faſt with the Mam 
and Weſt With Terra Incognita. Tt 


Ocean ; 
contains theſe ſeveral Regions : wiz. Nova 
Francia, Nova Scotia, Norumbegne , and four 


ſmall Iſtes adjoyning thereto. The people when 
firſt diſcovered were very rude and barbarous, 
going Naked only a piece of Fiſhes Skin to 
cover their private parts, and had two or three 
Wives a piece, which never Marry after the 
death of their Husbands The Soll is fruitfull, 
and yields all manner of good things Here 
groweth the Sea Hor/e whole Teeth is an Anti 
dote againſt Poy/cen It hath theſe principal 
Cities: wiz. Hochelaga and Lucbeque. 

Virginia hath North Canada; South F!: rida ; 
Eaft Mare-del-Noort; Weſt with Terra Incognita. 
And it is now divided into New England, New 
Belgium, and Virginia ſtrictly fo called. Ir is 
in ſome parts (yea moſt parts) Mountainous, 
Wooddy and Barren, and full of Wild Beaſts. 
It yields plenty of C attle , wild and tame Fow!s. 
Its Commodities are Furrs, Amber, Iron, Reps, 
Tobaco, Sturgeon, QC. The Natives are but 
few in number, and thoſe very difterent both 
in Speech and Size, to a Miracle : thoſe whom 
chey call Saſ/ques Heicxi, are'to the Engliſh as 
Giants clad in Bears Skins ; thoſe whom they 
call Wigcucomict, are as Dwarls ; for the moſt 

- part withour Beards ; they hide their nakednels 
with a Skin, the reſt of their Body they paint 
over in the hgures of horrid Creatures The 
chief Towns are 7ames's, and Plimouth, and Iflc 
of Bermoodrs, which 1 here omit. 


" Fl orida 


Of the Earthy Globe. 173 


Florida is bounded North-Eaſt with Firgmmia; &. 2. 
Faſt with Mare-del-Noort ; South with the Gu/ph 
of Mexico. It was firſt diſcovered by the Eng- America. 
liſh, Anno 1497. The Soll is very fertile in 
Grain and Fruir,Beaſt wi:d and tame,and fo alſo 
for Fowls: Ir yields lofty Cedars, and Saſſafras: 
It hath Gold and Silver Mines, and alſo Pearls. 

The Natives are of an O/:we-Colour, ſtrong 
and fierce, and are clad like the former Natives 
of America. The Women when their Husbands 
are dead cut off their Hair, and cannot Marry 
till their Hair is grown out again. To it be- 
longs theſe Iflands : wiz. the Iſles of Torrugas, 
Martyres, and Lucaics : there are allo abour 
24 ſmall ones more which are inſignificant. The 
Women here are moſt extreamly beautifull ; 
the Natives are Pagans. Its chief Towns are 
St. Helens, Ax Carolma, and Port-Royall 

Califormia 1s an Iſland having on the Weſt 
New Spain, and New Gallicia ; and fo unto 
thoſe undiſcovered parts which lie furtheſt 
North, to the Straits of Anian; and 'tis divided 
into theſe four parts : viz. Luivira, Cibola, Ca- 
liformia, ſpecially fo called, and Nova Albion. 
All which Countreys are inditfecrent fruitfull, 
full of Woods, and both wild and tame Beaſts; 
plenty both of Fiſh and Fowl wild and rame : 
They worſhip the Sun as their chiet God : 
They go naked both Men and Womenin ſome 
parts , others are half way cloathed; and fo 
very various that I cannot in this ſmall Tract 
deſcribe them. Its chief Town is Chichiliicala, 
And here I cannot chuſe bur remark thac in 
Luivira their Beaſts are of ſtrange forms, and 
are to them both AJear , Dr:i:4 and Cleathes, 

For 
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For the Hides yields them Houſes; their Bones 
and Hair, Bodkins and Threed; their Sinews, 
Cords ; their Horns, Guts and Bladders, Veſſels ; 
their Dung, Fire ; their Calveskins, Buckets to 
draw and keep Water in; their Blood, Drink ; 
and their Fleſh, Meat ; and fo much for Cal:i- 
formia. 

Nova Gallicia is bounded Eaſt and South 
with Nova Hiſpania;, Weſt with the River 
Buena , Guia, and the Gulph Califormia; and 
North with Terra Incognita. It comprehendeth 
theſe Provinces : viz. Chialoa, Contiacan, Xa- 
liſco, Guadalajara, Zacatecas, New Biſcay, and 
Nova Mexicana, In which Provinces the Air 
is indifferently temperate, yet ſometimes give 
to Thunder, Storms, and Rain. Ir is full of 
Mountains, yields Braſs, Iron, &c. They have 
plenty of Fiſh, Bea#t,Fowls, Fruit, and abundance 
of Huey, The Natives are wavering,;crafty and 
lazy, given to ſinging and dancing. They go 
hot naked : they are ſubject to the King of 
Spain, Its chief Cities are Guadalajara, and dt. 
Jobns. | 

Nowa-Hiſpania is bounded Eaſt with the 
Gelyph of Mexico, and the Bay of New-Spazn ; 
Weſt with Nova Gallicia, and Mare-del-Zur ; 
on the North with part of Nowa Gallicia, and 
part of Florida; and on the South with the 
Suuth Sea, It comprehendeth theſe Provinces : 
Viz. Mexicana, Mechoacan; Panuco, Traſcala, 
Guaxata, Chiapa and Fucutan. In all which 
the Air is healthfull and temperate, rich in 
Mines of Geld and Silver, Caſſia, Coccineel, which 
grows on a ſhrub called 7wna, yields grain, and 
delicate Fruit, Birds and Beaſts both Wild and 

Tang; 
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Tame : their Harveſt is in Offcber and in May. , 2. 
The Nativesare witty and hardy,yet fo igno- 
rant that they thoughr the Spaiſh-bor/e and Man mricg 
to have been but one Creature, and thought 
when the Horſes Neighed they had ſpoken. The 
Spaniards whoſe Cruelties wi.l never be forgot- 
ten, did in leſs chan 15 years kill of the Nanves 
6000000; here 1s a Tree called Meto, it bears 
49 kinds of Leaves, of which they make Ceon- 
ſerves, Paper, Flax, Mantles, Matts, Shoes, 
Girdles; it yieids a Fuce like Syrup,which boyled 
becomes FHeny, if purified Sugar ; the Bark 
roaſted is a good Emplaiſture for Cunt ures or Corte 
tuſions ; and it yields a Gum Sovereign againſt 
Poyſon : here is alſo a Burning Mountain called 
Propeampeche, which ſends forth two ſtreams 
the one of Red and the orher of Black Pitch : 
the Inhabitants are Pagans. 
Guattmala is bounded North with Facuta, 
and the Gulph H:nduras; South with Mare-del- 
Zur ; Eaſt with Caſtella- Aurea; and Weſt with 
New Spain. The Soyl and People are as in 
Nova Hiſpania : it contains theſe Provinces, Y:z. 
Chiapa, Verapaz, Guatimala, Hindarus, Nicerag- 
» and Terazna, And Townsof moſt Note are 
Cutrinidao and St. Michae!'s, the People are 
Pagans. And fo much for Mexicana. 


Peruana the Second Part of AMERICA, fo 
called from Feru a Place of Note therein, and 
it doth contain theſe Provinces, Viz. Caſtella- 
Aurea, Nova-Granada, Peru, Chile, Paragnay, 
Braſile, Guyana, and Paria and its Iſles. Bur 
luch 7/es that fall nor properly under ſome of 
theſe muſt be referred to the general Heads of 
| the American Iſlands. Caſt &- 
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Caſtella-del Oro, is bounded Eaſt and: North 
with Mare-del-Noort ; Weſt with Mare-del-Zur ; 
and Souff with Granada. And it containeth 
theſe- Provinces, Viz. Panama, Darien, Nowa- 
Andaluzia, St. Martha and De-la-Hacha, In all 
which Provinces- the Air is very hot and un- 
healthfull : the Soyl , either Mountainous and 
Barren, or low and Miry : plenty of Beaſt and 
Fow!s. Here is ſaid to be a Tree which if one 
touch he is poyſoned to death : the old Natives 
are now almoſt quite rooted out. Its chict 
City is Carthagena, which Sir Francis Drake in 
1555 took by Aflault.This Land hath abundance 
of Gold. 

Neva-Granada is bounded North with Caſtell 
Aurea ; Weſt with Mare-del-Zur; Faſt with 
Venezncl.a; and South with Terra Inccognita. Its 
length is 390 Miles, and as much in breadth, 
It doth conſiſt of theſe two parts, Viz. Granada, 
ſpecially ſo called, and Popayan, both which 
hath a temperate Air, brave Woods, well ſtored 
with Czti/e, and Fow!s both wild and tame, pien- 
ty of Emeralds and Guacum : the Peoptie tall and 
ſtrong; the Women handſome and better drelt 
than their Neighbours : The chict *Fowns are 
". Toy a” Bagota and Popayan. 

Feru is bounded Eaſt with the Andes; Weſt 
with Mare-d Zur; North with Pepazan ; and 
South with Chile. Ir is 2100 Miles in length, 
and its breadth is 300 Miles : it is a Mountai- 
nous Country : And here 'tis to be noted that 
in the Plains it never raineth ; and that on the 
Hills ic continually raineth from September to 
April, and then breaks up. In the Hilly Coun 


tieys the Summzr begins in April, and endetlh 
in 
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in September. - In the Plains the Summer begin- 
neth in O#ober and endeth in April, So that a 
man,may travel from Summer to Winter both 
in, one Day,; be. frozen in the Morning when 
he ſerteth our, and ſcorched with hear before 
the. dawning of the Day. Ir isnor very plenti- 
fyll of Corn nor Fryits, but they have a kind 
of. Sheep. which they call Pacos as bjgg as an 
Aſs, . profitable both for fleece and burchen, 
butin taſtas pleaſantas our Mutrcn :. So ſubtile 
that if it be overladen it will not. for blows 
move a foot till the burthen be leſſened,” and ir 
is a yery hardy Creature, Here is a Fige-tree, 
the North part. of which looketh towards the 
Mountains, and yieldeth its Fruit in Summer 
only. , and the Part facing the Sed in Winter 
only. y + ey have another Plant, that if pur 
into the hands'of the Sickand the Patient looks 
merry, they will recover ; bur if fad, die. it 
yieldeth alſo Multitudes of Rarities more. Ir's 
chief Commaditics are Gold, Silver, Tobacce, 
Sarſaparilla and Balſamum & Peru, and many 
other rich Drugs. The Natives are almoſt 
now rooted our of the Country. - They are 
herce and Barbarenws. Now it contains thels 
Provinces : Viz. Pnito, Los Suinxos, Lima; Cu;- 
eo, Charcos and Collav. | 

Chile is bounded North with Deſerta' Alaca- 
m2; Weſt with Mare del Zuz ; South with 
the Straits of Mage!lan ; and Eaſt with Rio de 
ia Plata. Itslength is 1500 miles, and breadth 
uncertain, The Soil hereofih the Mid-land' is 
mountainous and unfruittull ; towards the Seu- 
ice level and fertile; with products of azz: 
and, Hheat, plenty 'of Geld and Silver, Cairit 

© Yr +." 0: | and 


# 4 


_ - ern mn —_ — 


6. 2. 


America. 
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and ine, The Natives are very tall and war- 
like, ſome of them affirmed to be eleven foot 
high ; their Garments of the Skins of Beaſts ; 
they are of a white Complexion:; their Armes 


Bows and Arrows, It is divided into Ch/e 
( eſpecially ſo.called ) and Magdlanica. Here 
Sir Walter Rawleigh planted two Collenies, who 
for want of timely Succors were either ſtarved 
at home, or caten by the Salvages, as they 
ranged the Countrey for food. 

Paraguay is bounded South with Magellanica; 
Faſt with the main Atlantick ; North with 
Brazila ; and Weſt with Terra Incegnita. Ir is 
faid to be of a fruitfull Soy], well ſtored with 
Sugar-Canes, Fraught with Mines of Gold, Braſs, 
and Iron : great plenty of Amathyſes, and Mon- 
keys, Lyons and Tigers, the: People are as the 
other Salvages, and it contains theſe Provinces, 
viz, Rio de Ia Plata , Tucaman and La Crux de 
Sierra, and it's chief Towns are Puenas Agrees, 
and Chividad. 

Brazila is bounded Faſt with Mare del Noort ; 
Weſt with Terra Incognita , North with Guiana; 
and South with Paraguay. Its faid to be 1500 
Mi'es long and 500 broad. "The Countrey is 
full of Mountains, Rivers and Foreſts, the Air 
found and healthfull ; the Soyl is indifferent 
fruicfull : Tts chicf Commodities are Sugar and 
Brazele-wood, There is a Plant called Copiba 
which yields Pal/am, ſoveraign for Poyſon. An 
Herb called Viva, which it touched will ſhut 
up and not open till the Toucher is out of 
fight. A Creature which hath the Head of an 
Ape, the Foot of a Lyon, and the reſt of a May. 


The Ox-Fiſh with Arms, Fingers and Duggs, = 
re 
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reft as a Cow, So that it may be faid of Bra- 
ſila Semper aliquid apportat novi. 


The people are witty as appears by their Americe: 


fayings to the Chriſtians (holding up a Wedge 
of Gold) fay'd , they, Behold your God oh ye 
Chriſtians! on their Feſtival-days they go Na- 
ked, both Men and Women; and are able 
Swimmers, ſtaying under water an hour and half: 
the Women are delivered without great pain : 
ſome of the Natives are all over Hairy, like 
Beaſts : it contairieth not Provinces, but theſe 
Captain-Ships : wiz: Vincent; Rio de Funciro; 
Holy Gho#t, Porto-Seguro, Des Ithzos; Todos los 
Santos; Fernambuck; Tamaraca, Paraiba; Rio 
Grande, Saiara; Maragnon; and Para. Its chief 
Cities are, Meranhan; Tamaracai; and Olinda, 
. and the great River Zoyal. 
. Guiana is bounded Eaſt with the Atlantick ; 
Weſt with Mount-Peru ; North with the F!ood 
Orenoque ; and South with rhe Amazones. The 
Air here is indifferently good :. near the Sea it 
s plain and level,up in the Countrey Mountai- 
nous ; here the Trees keep their leaves all the 
year, with their fruit always ripe, and grow- 
ing. The Inhabitants are under no ſettled 
Government : they puniſh only Murder, Theft, 
and Adultery; therr Wives are their Slaves, 
and they may have as many asthey pleaſe; they 
are without Religion or Notion of a Deity. Ir 
doth contain theſe Provinces : vis. Rio de las 
Amazunes; Wiapoce, Orenoque, and the Iſles 
of Guiana. Its Comodirties are Sugar and Cctton : 
Mm it are plenty of Beaſt, Fiſh, and #ovles ; they 
are Swarthy in Complection, and great 1olz- 
ters;astor Cities it hathrnone of note. | 

dF 2 Parr 
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Paria is bounded on the Eaſt with Guiana; 
Weſt with the Bay of: Venezuela.; Norrh with 


America NE Atlantick Ocean; and South with Tert& In- 


cogmita ; and contains cheſe Provinces: #4. 

Cumana, Venezuela, S.: Margarita," Cntagana,\and 
its-Iſles. "All which are not V ery fruicfull'; it is 
well ſtored with Pearls; .the People paint their 
Teeth and: Bodies with Colour : The Women 
are trained up to, ride, run, leap and: fwim: 
and alſo ro Till the Land. In't are theſe moſt 
noted Cities : Viz. St. Fago, St. Michgel de Nt- 
wvery,and. Mahanao, + 

_ "As for the Deſcriptions of the Anion Iſles 
T muſt beg the. favour- to omit: I fhall there- 
fore only name them having: been ſo very large 
already; and they are theſe : Viz. Los. Ladro- 
nes, Fernandes, the Caribes; as Granada, S. Vin 
cent, Barbados, Matinino, "Dominic, Deſyada; 

Guadalupe, Antego, S. Chriſtopher, Niewes, Santta 
Crux, and ſome lefler Ifles belonging to them: 
As alſo Portorico, Monico Hiſpamela, Cuba and 
Jamaica, Thus I have finiſhed the Deſcription 
of the known Earth. 

Now the Names 'of - the Seas are theſe : Vis. 
the Ocean Sea, 'Narr ow Sea, Mediterranean Sea, 
Alare Mejor, Mare » Pacificum, Mare Caſpiuin, 
the Eaſt-Indian Sea, Perfian Sea, Red Sea, and 
Mare- del-Zuz,, which are all the Principal Seas. 

" Thus through the Bleſſing of ' God-I have 
given you a-brief, tho? true Deſcription of - all 
the' known Earth and Seas, and have thus fi- 
niſied my Geographical Deſcriptions of the Djvs 
Jen.o of the Earthly Glebe. 
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The Author on the Dificulties in the Colledti- 
0n of his MIKPOKOEMO'E, or /ittle 
Deſcription of the great World. 


Oh thou Urania ! Thou that haſt now brought 
'** Our 'Shipzo Harbour ſound, and richly fraught. 
Tho Folus his bluſtring Gales. did ſend, 

" And foaming Billows high, the Skies did rend: 
Thy” Bluſt ring ftorms, and Thunder loud did roar, 
And darkneſs Grim, oppreſt cur Souls all 'ore; 

So that we could not view the Stars, nor Sky, 
' " Nor"Sun, nor Moon, »ay Earth,could not eſpy. 
Tet by thy Art,. ſuch ſafety we did find, 


©" Safely to paſs both raging Seas, and Wind, 


And at the laſt a Harbour, ſafe did. gain: 
Rejetting fears ; we quite caſt off our pain. 
When Seas. are calm, and Winds more ſerene be, 
' Then we again will put' eur Ship to Sea; 
That when'refreſht we farther may deſcry, 
And ſearch into this Noble Treaſury. 


Aiza Oh, 
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SECT. II. 


Of Geographical Propoſitions. 
PROB. 


How to find the Diſtance of any two Cities oy 
Places, which differ onely in Latttude. 


[| N this Propoſition there are two Varieties 
which are theſe. 

I. If both the Places lie under one and the 

ſame Meridian, and on one and the ſame fide 
the Equino&ial, either on the North or South 
ſide thereof ; then ſubſtract the leſſer Latirnde 
from the greater, and convert their difference 
into Miles ( by allowing 60 Miles for a Degree ) 
ſo. have you the diſtance of the two Places 
propounded. 
' 2. Butif the two Places lie under one and 
the ſame Meridian, but the one on the South 
ſide of the Equino#ial, and the other on the 
North ſide, then add both their Laticudes roge- 
ther their Sum istheir Diſtance. 


PROP. II. 
To find the Diſt ance of any two Places which differ 
only in Longitude. 


There are alſo in this Propoſition two Ve- 
FIetics. 

1. The two Placgs may both lie under the 
Fqmettial, and fo have no Latitude: and if 1o, 
ſubſtra&t 
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ſubſtract the leſſer Longirude out of the greater: 


_and convert the remainder into Miles; fo have 


you the diſtance of any two Places fo poſuited. 

2- Butif the two Places differ only in Longi- 
tude, and lieth not under the Equinotial, but 
under ſome other Intermediate Parallel of Lati- 
tude, between the Equinotzal, and one of the 
Peles : Then to find their diſtance, this is the 
Analogy or Proportion. 

As Radins or S. 90*, 

To SC. of the Latitude : 

So 15S. of ; X. of Longitude, 

ToS. of | their diſtance, which being doubled, 
and converted into Miles, giveth the required 
diſtance. 


PROP. IM 


To find the Diſtance of any two Places, which dif- 
fer both m Latitude, and in Longitude. 


In this Propofition three Varieties do preſent 
themſelves to our View. 

1. One of the Places may lieunder the Equi- 
nottial and have no Latitude, and the other 
under ſome Parallel of Latitude between the 
Equino#ial and one of the Poles. . In ſuch cas 
obſerve this Analogy or Proportion. 

As Radius or S. of 90?, 

To SC. of their XN, of Longitude : 

So 7s SC. of their Latitude, 

To SC. of their Diſtance required. 
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2: But if both the Places" propofed ſhall be 
without the Equino#ial, but on the one + ſide 
'cither both'towards the North, or both towards 
"the South, thei their Diſtance 'may be found, 
' by this Analogy or Proportion.” 5 
As Raditsor S, 99* oof, © 
' TI IC of their X. of Longitude: 

So 1s Tc. of the greater Latitude, | 

To the T. of a fourth Arch, which ſubſtracted 
from the Complement of the leſſer Latitude, the 
remainder muſt be the #frbh Arch ; Then ſay, 
' As SC.of the fourth Arch, :; © © 
© T6 SC: of the fifth Arch : 
$9 is S. of the greater Latitudes, $1 
To SC. of the Diſtance of the two propoſed Places. 


3. The two Places propounded may be ſo 
. fituated,that one of them may lie on the North, 
and the other on the Sourh ſide the Equmottial : 
the Diſtance of Places ſo ſituated may be obtai- 
. ned, by: this Analogy or, Proportions .. 

As Radius or 8. 90), 5 

To SC. of X.. of . Longitude: 

So is.TC. of the greater Latitude, , 

To T. of a fourth Arch, which being ſubſtrac- 
red our of the Summ of the other Latitude, and 
the Radius , or 90” Deg. the. remainder is 4 
fFfth Arch ; Then fay, © #% 

As SC. of thy fourth Arch, 

To SC. of the fifth Arch : - 

So 1s S. of the. Latitudz firſt taken, 

To SC. of the Diſtance required. 
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Theſe are all the Varieties of the Poſitions of 4. 3; 


Places on the Terreſtrial Globe : For if the Di- 
ſtance. of any_two_ Places be required, they 
muſt fall under one or other of theſe 
Varieties, and tray be obtained by one orother 
of the Proportions, mentioned in the three afore- 
going Propoſitions. | : 

Alf if you know the Latitede and Longitude 
of any two fixed Stars, or their Right Aſcenſion 
and Declination, then by theſe Rules their 
Diſtapce may- be.found, which is of, good uſe 
to Aſtronomy. -It \rhay alſo be applyed to 
Circular Sailing ; of all other ways the moſt 
perfect :- which-is-created of in its duePlace.. - 
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CHAP. VII 


of NAVIGATION. 


——_—__ A. As a, } 


AVIGATION $%} called frm 

Navis a Ship, is an Art Mathematical, 

which ſheweth how by the ſhorteſ# good 
Way, by the apteſt Dire&ion, and m the ſborteſt 
Time, to condutt a Ship from any one place unt1 
any other place aſſigned : it hath been highly eſteem- 
ed by the Ancients ; it is the Glory, Beauty, Bull- 
wark, Wall and Wealth of Britain, and the 
Bridge vhat joyns it to the Univerſe. Navigation 
is commonly divided into three forts of Sailing : vit. 
Plain ſailing, Mercator's ſailing, and Circular | 
ſailing : Of all which three Parts T ſhall treat in Þ 4%: 
ibeir Order, 7 
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SECT. IL Y” 


Of Plain ſailing, or ſailing by the Plain 
Chart. 


Pr Sailing, or failing by the Plain Chart, 
1s the moſt plaineſt way, and the Founda- 
tion of a} the Reſt : and although the Ground 
and Projection of the Plain Chart is erroneous, 
yet ſeeing it is more facile-to the Learner, and 
may ſerve indifferently near the Equine&ial, 
becauſe there the Degrees of Longitude, as well 
as the Degrees of Letitude, are Equal : Each 
Degree being divided into 60 Minutes, or 
Miles, though they are ſomewhat more than 
Engliſh Miles, Each Minute or Mile containing 
about 6000 Feet. 


PROP. I, The Do- 
| Grine of 


Reightli- 


The Rumb, and Diſtance ſailed thereon being gi- nedTrian- 


ven, to find the Difference of Latitude, and the gles, both 
Departure from the Meriaian, ag "and 


1que- 
Angled, 


Admit a Ship fails N. W. by N. 372” or applied to 


Miles, or x24 Leagues, I demand her Difference Propoſiti- 


pf Latitudeand departure from the Meridian? = 
In 


ling. 
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TAVIGATION 5$S» called frm 
Navis a Ship, is an Art Mathematical, 
which ſheweth how by the ſborteſ# good 
Way, by the apteſt Direfion, and m the ſhorteſt 
Time, to condutt a Ship from any one place unto 
any other place aſſigned : it hath been highly eſteem- 
ed by the Ancients; it is the Glory, Beauty, Bull- 
wark,, Wall and Wealth of Britain, and the 
Bridge that joyns it to the Univerſe. Navigation 
is commonly divided into three ſorts of Sailmg : vil. 
Plain ſailing, Mercator's ſailing, and Circular 
ſailing : Of all which three Parts T ſhall treat in 
their Order, 
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Of Plain ſailing; er ſailing by the ' Plain 
Chart, ©* © is to f. 


S 


Lain Sailing, or failing by the Phein Chart, 
P js the moſt plaineſt way, and the Founda- 


of Navigation #3 


6. r. 


tion of 2Y the Beſt :: and althaugh the- Ground 


and Projection of the Plain Chart is erroneaug, 
yet ſeeing it is more facile-to the.Learner, and 
may ſerve indifferently 'near the Equinetial, 
becauſe there the Degrees of Longitude, as well 
as the Degrees. of Letitude, ang Equal : Fach 

gree being divided inta- 60 Minutes, or 
Miles, though they are ſomewhat more than 


Engliſh Miles, Each Minute: or M#6/e containing 
about 6000 Feet; | 
PROP. I 


The Rumb, aud Diſtance ſailed thereon being g4+ 
ven, to find the Difference of Latitude, and the 
Departure from the Meriaian. 


Admit a Ship fails N. W. by N. $92 or 
Miles, or £24 Leagues, I de her Difference 
of Latitude-and departure from the Meridian? 


In 


The Do- 
frine of 


Rightli- 


ned Trian- 


gles, both 
| _ 
Oblique- 


Angled, 


applied fro 


Propofit i- 


ons of 


Plain $as- 


ling. 


$98 QA Aipitation. 

$. 7. In the Triangle ABC, the Hypothenuſe AC 
Fig. 44. T<preſenteth the diſtance tailed, or Rumb-line, 
| BC the departure from the Meridian, and AB 


the difference df Latltudes _ . ml 


1. To find which fay, 

As _ or S. 9o?, 
».:Ta.Leg. ifancalailed 37 , 

So 5s Sc.V. A of the Ska 5 IS's, 

To Log. cr. AB 3093 Minutes, which being 
divided by 60” giveth 5*. 9”. _—_ for the Dife 


rence of of "Lor SETAnd }\ 
*1;11" iuo1%q {7 Lit! — ih Y 4644fn { antih webs 
Fg. 44 2:7E6 take Bayern Som: es —_—— 
OE S4 ah is? 01 Sa* 
in Ar Radino.6r'S. g0f;? [330 Yes 8. 


| rh: 'To+ Log. Rutdb-laie AG! Mylan fs hactt » 72 
ii” So#4 & of KxoPche-Courle-A 492 45% +4 
i:-1To Logitrs BC 206\5 Minutes, the departure 
from the Meridien, which:divided'by 60: giveth 
:3*.: 26% 36% for: the:ditferance of. Longitude. 

_ {1491;Note?-that by this Propoſition you may 
keep an Account how much-you «have failed 
either Eaft or Weſt, North or South. 


5 # PROP. Il. 
= » \ * By #he Rimb\ and” Differetict of Lafftude given, 
>, 463 5p find YN Diſt ante, aydthe Dipartare ts the 
Meridian. 


'Fis. £4k "Admit a Ship fait:N, W. by W. untill her 

difference of Larituie-be-309,3 Minutes, Je 

 mand+her-diſtance-ſailed,-and - her - deparrur 
from the Meridian ? 


$4 300-73; 


1. 1 


of Aron 
t. To find the diftarice;fayyr 3 £4 » 1 
4s Sc. of V. of the COW (K46 157% 
To Log.cr. ABthe X. of Lax 1099 Mints, 
So is the Radius or Se 96?; A [1 
\ Fo Log. AC xi 1 odiflench Get, - 

CINY 34 l off3 ': *"Y, ;F1 _—_ 


Ny Fot tHe Dinnpipinadyods fo won ci7me? 


' Fi 
SIRE w__ 
$0 35 $f Wit the NN i has 


To Log. cr. = 206; Minutes, the Departere 
required. £).” JK - ani 16871 * 
& By the help > ofithis Pro rien when your 
Latitude by bra Sor d with 
your dead reckoning, (ep — *the former 
Fropofiriom *Y'*Then ai "t6\ rhis\ _ th+. 01 


you makse'your'wa 
axaboy Abry: {Lutithden ink evo Acz 
count or dead Reckoning, 


# Þ 3. 
| PLS PROP. ME. WES, 
” being oY 'DiſPance of bs! *—— of wa 
' Places, | and their Difference . Latinite, r0 10-find 
-the. Rumb, ww Digtavce.” 


Admit -& to repreſent Fu ek AB ths 
Parattel hereof: C.' St Mary} \{fland;, beingone 
ofthe 24zovrer, and CBihe' M#4dith thereof.” 

In the Triangle ABC, thereis giventhe 'fide 
AB 816 Minutes, the Diſtance of the Lizard, 
1 fron" the” 216-4474n'of SE:"Mforys, 4tid the fide 
CB their difference of Latitude 768 Minures,' I Fg. 45 
demand rhe Rumb : i.e." the'Angle at C, and 
the Diſtance of the Lizard from Sr. Maz)s ? d 

1. For 


Fg. 45-. 


Fig. 46. 


| fourth Rumb of 


oy. HfMigetn 


Ly For the gs tC. lays 
07? 10.30 
Ts ilmeoy $:90 £ :dA.TD 
ie 4-394 AB Jud, 16 wiknk 
Te T. tha 90) 46 /C 46? 44; 


and is from the Lizard unt 


2 Rs 


V (2 29344656U1! 1 
2. 'For their Difance AGky, 


Ry» Rumdb.t6 ry cd 


ELIT x J 

21TH Log: Hoot CER 
Eiwara, unto dt Matys1 an 

ara wder bard uno by che Plain C Charr. 


PROP. TV, 


Admit two Ships to (et ſail from one Port; ont 
Ship ſails W.S.W. 4% ; the other W. by N fo 
bg wnrtill ſhe finds tbe firſt Ship to bear from he 
S. E. by E. I demand the ſecond:Ships diſtance 
from the Port, and their Diſtance aſunder ? 


In the Triangle ADE, let A repreſent the 
Pore, AD the :W.:.S; W. courſe, and AE the 
Courſe W.by Norts. 


1. To find he ſecond Shipsdiſtance from the 
Port, ſay, 

As S. of V,at E. 22* 407, 
To. Log. cr, AD 49 Minutes. 


St. Marys to the 


.gor from St; 
\ Lolly: 


#*:44" mere, 


ou — —— —— 


Of Alavighedſ t9r 
peat tory nn-: ih x L h 
0 cr y 
ditanoeroqred. wy Pg. 46. 


F 
*3 , 


2. To find the t two Skips chi ditane Ain 
der,fay, 

As S. of V. at E'29* of, 

To Log. cr. AD 40 ines, 

"Bois'S. of V.ige- 42 | 

To Log. cr. DE 58,3 -, 1250 which is the. 
Diſtance required. 


PROP. V. 


Two Ships ſets fail from two Ports, which lie N. 
and 'Sourb"of" each orher, phe one. ſails frons the 
© Northermioſt "Port 72:27; amd the meets #be 
- other Ship,which came from the Southermoſt Port, 
093 a N. W. Coarſe, and had ſhiled from thence 
$6;% 1 demand the Rumb- on which the fir} 
{bip made her way, and alſo the Diſtance be- 
_ Tween the two Ports? 


In the Triangle ADE, let A be the Souther» pg, 
moſt Port; AD the Coutſe and 'way of the ** 
krond Ship N. W.-56,32”, let E be the Norther- 
moſt Pore, ED-rthe Courſe and Way of the 
other Ship 972.37, and D the Place where they 
both meet. 


r. To find che Rumb ON which vthe firſt Shi p 
Ne fay, 
As Lhe: cr. DE 72, 21 Mintres, 
To S:ofV.atA 45* © 
& is Log. cr. DA "6.3 Minutes, m 
0 
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$.-1.. ToS. of V. at 45{,Which, fhewerh, the 
"|; Our of ihe frkthg obs 5,7 W. by Squth. 
1Uro Sa uit 
Fe. 45. * To find the Diſtance r—_ the two 
Porch Anand B,Jayi; 2 jc; | W2 $12 Lrub vA £ 
As S. of V. at A 45" oo', Ho 
Thy cr. DE 72.33 Minures ; . Jo & * 
8s 


So of V. at Dj@h: 5% CLE om oak + 
To Log. cr. EA toy'; winchis th required 
19! ENDS j:.2/+ » K-. Dk. A 
LOH! 7 amullt 
Pp - O P. Np 


Admit a rare” _ if + Main upon and I had 
of: &-Promentoryc an Gapey.; ich it: 45 my: 
antaſal bind it Fa; beg grows me.S. Set. 
Era warrh En { 33454 fer ar Fut 
c* vg\ 108 My aurſe Ir 20 (\f vening , 
hewih Cc 367.06 Miles, Lapald 1 then knqv 

_ deat 4s auſtere from «he 


bY kd BUT * A ths "U 


'In = Triangle ADE, adinit that at A; T'do 
obſetvethe, Cage, Dyjto. bear fr Is 69.E, 

ag /; and having faild-from Ay, tk he 

define .to :knoy its,Dittance,' an Aduay In 

Fig. 48. the: Triangle there is therefore given, AD 2, 
AEc36'4;:,40d,the Angle at A 22” 4; 8... 


1. To findthe Angle at E, mw KT . 
«M8 Zr : AB;andLADEg, .. 
To X.cr. AD, and AEo 
Sos T. 5 ; / /upknownDandE uy 45”, 
To the T. of 12 20/,,.which taken LL 
45”, leaves the . Anglg atE, bee 25”, lo thar the 
iD Cape 


w wy T 


” 
he 
apt 
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CapeD then bears from me E.N. E.and 01* of g, $: 


Northerl y. > 


*-2:7To fihd the Diſtance of the Cape Wo 
the Ship,fay; 

As S.V. at E 66* aft 

To Log. cr. AD 33 

So is S.V. L aA 22 
To Log.cr 1 Miles diſtant, fo chat the 
Cape is then 1, — the Ship 1 1: Mules. 


PROP. VIL 


Two Ports both Iying in one Latutude, diſt ait 64 
or Miles) the Weſt ermoſt of thoſe Ports lieth op- 
poſite to an Iſland, more Northerly diſt ant there- 

' from 47" or; Miles, which Iſland i is alſo diſtant 
from the Eaſttrmoſt Port, 34/ 'or Miles, I de- 
inand the Courſe from the many Port td 
that Iſland? 


In the, Triangle ADE, let Abe the Weſtermoſ 
Port, and © Fi Eaftermoſt Port, diſtant Aſun- 
der 64 4 ps let D be the / and, diſtant from 
A4, and from E 34: Then is the An bat 


A required, which is the Courſe or Rumb, from Pig. 


the Weſtermoſt Port, unto the Iland : Fo find 
which, ſay, 
As Log.CT. AE 64; 
To Log. 2. ct. AD, and ED 81. 
So is Log, N. cre, AD, and ED 177, 
.To Log. of a certain line AO 16,33, 
+ Which added to AF, 64, 1s $otlt, 
The \ whereof \s AB, 494553 
Then again ſay, 
As Log. cr. AD 47, 
To 


49. 
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370 Rating or S. 90*. 
So is Log. AB 409,33, Ni 
*23x,chatis/N.E. by E.2* 


Fa Sc. VL. at A,' 58 


36/ FEaſterly, which is the Courſe . from the: 
Weſtermoſt Port A, unto the 1land'D. . 


— 
= A 


SECT. I. 


Of ſailing by the. true Sea Chart, commonly 
called MERCATOR'S Chart. 


THE true Sea Chart, commonly called 
: MERCATOR'S Chart*, performs the 


* But 15 indeed the In- 
vention of our Learned 
Countryman Myr. Edw. 
Wright, although this 
Stranger hath almoſt got 
the - Name and Praiſe 
thereof. 


ſame Concluſions as the 
Plain Chart, and almoſt 
as ſpeedily, but-far more 


exattly : uſe all Pla- 


ces may be Tid' down 
hereon, with the 'fame 
truth as on the Globe it 
ſelf: both to their Lati 


tudes, Longitudes, Bearing and Diſtance from 


each other. 


And here it will be neceſſary tohave a Table 
of Meridional Ports, which TI have extracted out - 
of Mr. Wright's Tables, to every tenth Minute 
of Latitude ; accounting it in fingle Miles, or 
Minutes of the Equino#1al, and have hereunto 
annexed the ſaid Table, 


A Table 
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[A Table of Meridional Mites 


_ 
co 


The Mines of each Degree. gre, 


— 


Oo 


IO | 20 


30 | 46 


yo 


ms 


* The Meridimal Miles. 


fo) 
60 
120 
130 
246 


I 

$80 
140 
200 
260 


3200 
36 

421 
481 
542 


Zo 


39] 49 
90 100 
150! 160 
210 220 
270 2830 


320 
380 
441 
JOI 
562 


oO 10 cw On | wy to = _- 


603 
664 
725]. 
786 


CT © wo 


848] 358 


623] 
684 
745 


330, 340 
390 400 
451) 461 
511 521 
572 532 
633 643 
694, 704 
755] 766 
817] 827 
879] 389 


le 


941 
L004 
1066 
1129 


1193 


1785 


1853 


1867/11} 


Of Navigation. 


' 


"A Table of Meridional Mites. | 


IO 


#. 
_ \ 0 


30 


40 


ZThe Alinutes of each Degree, 


— — 


yo 


30,1888;1899 1911 
31 19581969, 1981 
342028 2040 2052 
53 20592111 2123 

34/2174 2183 2195 
735 2244'2256 2265 
By 23182330 2342 
(37 2392 2405 2417 
2g 2468/2481 2493 
39 2544[2.557,2570 


11923 


1993/2004 


2C63 


2207 
_ 

2555 
2430 
2506 
2583 


2135 


[1934 


12075 
2147 
221 

2293 
2367 
2.42 
2519 
2596 


A The Meridional Miles. 


1946|12 
201619 
2087112 


2159; 
"| 


2305/ 
2455, 


2532 
26056 


22ua12yig 2y'F 


12 
12 
2380112 


(493382 33 3357 3412[2428 3443 3459 
5013474 34993503 3521 3537 3553|16 


(45 2622 263 35 264826621267 5/2662]; 
41 2701 2714 271812741 27 54/2768 
42 2781 27 793 2808/2822|2835/2845 
43 2863 28761:890/2904]29 18,2931 
40 2545 2939 2973 125871 30013015 
'3 3030, Soadfzo30 30725 3c863101 
6/31 15,3139 3144 3159 31733186 
47 3202 3217 323212247-3261 3276 
813291 3306 332113336 3351 3366 


51/3558 3584 3600/3616 3632 2649 
5213565 3681/3697/3714 3730 3747 
53,3763/378013797/ 3814 3830 3847 
34 3864 3881 385993616 3933 395c 
55 3968 3985 4003/4020 4038 gc 4056 
5514074|4092/4 11c/4128 4146 4164 
57]4132/4201 4215/4238 4257/4275 
15D 4294 4313 4331 (4351143704390) 
5914409/ 442814448 


20 
44634487 4507 20 


I2 


IZ 
I 
3 
(3 
13 
E 
4 
14 
14 
14 
15 
15 
15 


16 
16 
I7 
17 
18 
19 
19 
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14914! 15321| 157331 336 
18729] 20152| 22623) 


———— 


50 


| 4603 4629, "20 


p The Minutes of each Degree. 
aq —— 

- a 4 

| © 10 20 30 40 

© 1 | 

my ©" NUT. RNs . 
h The Meridional Milos, 
6ol 4527] 4347| 4597 4588 

61] 4843] 4670] 4691 4711] 4733 
62] 4773] 4796| 4818] 4839] 4861 
63] 4995] 4927] 4949 4972] 4994 
64] _5939 $062] _3085|_5o18 _$132 
65] $179] 5203] 5226| 5250} 5275 
66] 5324] 534% 5373] 5590] 5423 
67] $474] 5500] $5209} 5552} 5678 
68] 5631] 5658] 5585 3712! $739 
69] _3795| _3523 6021 5879; 5908 
Tol 5966] 5996, 6125] 6555! 6595 
71] 6146] 6177 6208! 6239 6271 
72] 6335] 6368] 6401] 6431] 6463 
73 $6533] 6579] 6605} 6640} 6675 
EE. £2705 con oor 
75] £972, Toto] 7959] 70:9) 7159 
76] 7211! 7253} 7295, 7339 7591 
77 7469 7513 7559] 7605} 7651 
78] 7746, 7795 7544] 7594 7944 
T9] 8048 Brco| 8154] B29; 8255 
Bo B377) 84351 8495] $8555] $616] 
$1] $742 BV306| $372] $539 goo7| 
$2] 9145] 9221] 9295} $571] 9449 
83] 9909, 9692; 977%} 9565] 995.4 
84 10141] 10238, 10333 10441 12347 
85] 10770, 10387] 11007] 11133] 11:63 
86] 11539, 116£6, 11835] 11999] 12168] 
($7) 12521] 12718} 1292”; 13Ji50] 12359! 
$8] 13920! 14221] 1455%| 

$9 16313] 16950) 19726, 


92a HG 21 


—— 


4754 21 
4883! 22 
5or7] 23 
5155] 23 
5:99 24 
3449, 25 
$704: 26 
$767] 27 
3937} 25 
6115 30 
6353 31 
6301) 33] 
6713! 35 
693 _ 37 
7170, 49, 
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7996, 59 
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9.77 63 
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12344] 165 
135:.1} 235 
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The Tſe of the Table is demonſtrated by 
the ſeveral Examples following, after 
this Manner. 


PROP. I. 


To find by the Table, what Meridional parts are 
contained in any Difference of Latitude. 


In this Propoſition three Yarieties preſent 
themſelves unto our View. | 


1. When one Place is under the Equino#4al, 
the other having North, or South Latitude, his 
Meridional parts correſponding, is to be eſteem- 
ed for the Meridional Difference of Latitude. 


2. When both Places are towards one of the 
Poles, then the Meridional parts of the leſſer, 
taken from the Meridional parts of the greater 
Latitude, the remainder is the Meridional dif+ 
ference required. 


3. When one Place hath North, and the o- 
ther South Latitude, their correſponding Me- 
ridjional parts added together gives the' Meridio- 
pal difference of Latitude fought : thus baving 
found them out they may thus be applyed. 


PROT. 
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By knowing the Latitudes, and the difference f 
js et of any two Places, to find the Rumb, 
and Diſt ance.._ + | 
Admit there ben Port in the Latitude of 50? 

oo” North, and another in the Latitude of 13* 

12 Notth,” and their Diferenze of Longitude is 

52* 577 Welt, I demand the Rumb and Di- 

ſtance? FEY 9 
In the Triangle Abe, fet”Ab repreſent the 

proper difference of Latitude, bc the Departure, 


Ac the diſtance ſailed, A the Angle of the Fig. 50. 


Courſe, cthe Complement of the Courſe. 

In the Triangle ABC, 1s the Meridional 
difference of Latitude, BC Difference of Lon- 
gitude, A the. Angle of the Rumb, Crhe Compl. 
of.the Anple of the Rumb.: Theſe things being 
underſtood the work evidently appears to be 
the ſame as in Rightangled Plain Triangles. 

There is then required.firſt the Difference of 
Latitude, and this falls under the ſecond Va- 
riety. 


One Port lieth in the Lat. 50% 00' N. 3475 
The other lieth in I3 12 N. 0799 


(p— Y <mm—_— 


The Merid. diff. of Latit. 2676 


LOO 


M. Parts 


1. To find, the Rum) or Courſe ſay, 
As Merid. X. Lat. 2676", 
To Radius Or S. 90". 
O 4 So 


p. 2. 


v- + 
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Fig. $9- 


So is X. of Longitude 3177, 
To T.'o the Rim 49* * 57, the Courſe therey 


2. To find the Diſtance, 
Lat. 50" od 


Lat. 13 13.. 
me diff. of Lat. 36 48 whichis 1208/. 


As SC. Courſe 40? 97”, 

To proper X. of; Lat. 22.08". 

So 13: Radins Or S; 90®, 

To the Diſtance 3426 Minutes as required. 


PROP. . Ill. 


ly kuowing the Latitudes, and diſtance of two 
F Places f0 find the Rumb, and Difference of Lon- 


gitude. J" 


x. To find the Rumb or Courſe ay, 
Asthe Diſtance ſailed, 

To Radius or $. 99*. 

So is the X.. of Latitude, 

To SC. of the Rumb required. 


2. To find the Difference of Longitude ſay, } 
As Recius or S. 90*, 
TotheX.o Latitude in Merid. Parts. 

So is T:of the Rumb, 

fo the N. of Longitude required, 
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PROP. IV. 
By knowing the Latitudes, and Rumb of two Pla- 


ces, to find their Diſtance, and Difference of 
Longitude. > 


l 
| 
! 
| 


1. To find the Difance ſay, 
As Sc of the Rumb, 

To the X. of Latitude. 

So is Radius or S.90?, 

To the Diſtance required. 


2. To find the Difference of Longitnde ſay, 
As Radius or S. go%, 

To the X.of Latitude in M. Parts. 

Sos T. ofthe Rumb, 

To the N. of Longitude required. 


PROP. V. 


By knowing the Rumb, Difference of Longitude, 
and one Latitude, to find the other Latitude, 
_and the Diſtance. 


1. To find the other Laritude fay, 
As T. of the Rumb, | 
To the X. of Longitude in parts. 

$o 4s Radius or S. 9o?, 

To the Merid. X. of Latitude required. 


2.' To find the Diſtance ſay, 

As SC. of the Rumb, 

TotheN.of Laritude. 

So ts Radius or 5, 90?, 

To the required Diſt ance. PROP. 


p. 3- 
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PROP. VL 


By knowing the Diſtance, oe Latitade, and Rumb, 
zo find the other Latitude, and Difference of 
Longitude. 


I. To find the Difference of Latitude fay, 
As Radins or S. 9o?, 

To the Diſtance. | 

So 5s SC. of the Rumb, 

To the X. of Latitude required, 


2. To find the Difference of Longitude ſay, 
As Radins or S. 90?, 

To the Merid. X. of Latitude. 

So is T. of the Rumb, 

To the X. of the Longitude required. 


SEC TI. IL 


Of Circular Sailing, or Sailing by the Arch 
of a Great Circle. 


HIS is of all other the moſt exact way of 
failing, and above all other moſt perfe:!, 
ſhewing the neareſt way, and diſtance berwcen 
any two Places: and although it is hardly po 
ſible to keep cloſe unto the Arch of a great Cir- 
cle, yet it is of great advantage to keep conve- 
niently near it, eſpecially in an Eaſt or We} 
Comrſe: 


of 
t, 
N 
of- 
Ir- 


'C 
ef 
e: 
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Courſe : Tn the former Propoſitions of failing, 
we uſed Meridians, Parallels and Rumbs, as the 
Sides of every Triangle, whether by the Plain 
or Mercator's Chart : but in Circular ſailing the 
Rumbs are not uſed ſo, becauſe they are Heliſ- 
erical-lines, and not Circles; northe Parallels, 
uſe they are not great Circles : Whereas the 
ſides comprehending every Spherica! Triangle 
are Arches of great Circles : Therefore here we 
uſe Arches of the Meridians, of the Equinodial, 
and of other great Circles deſcribed, or ſo ima- 
gined to be deſcribed, from one Place unto ano- 
ther, on the Spherical Smperficies of the Earth 
and Seg. 
' Therefore here ariſeth two things obſerva- 
ble : and, | 


r. If the two places lie under the Equino#4ial, 
then is their Poſition Eft and Weft, and their 
diſtance is their Difference of Longitude, con» 
verted into Miles : or, 


2. If the two Places propoſed be in one and 
the ſame Meridian, then is their Poſition North 
and South, and their Diſtance is their Difference 
of Latitude converted into Miles. 

And thus far doth Circular ſailing agree with 
the former; their difference will evidently ap- 
pear by theſe following Propoſitions. 


PROP. 


$. 3; 


$. 3- 
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PROP. I. 
Two Places, the one under the Equinotial, the other 


in any Latitude given ; alſo their difference of 


Longitude given, to find, 


I. Their Diſtance in the Arch of a great Circle, 

2. The direct Poſition of the firft pl ace from the 
ſecond. 

3. And of the ſecond Place from the firſt. 


Here we call the Angles which the Arc 
makes with the Meridians of the places pro- 
pounded, the Angles of the Diret# Poſitions of 
thoſe places one from the other : becauſe the 
Arch of a great Circle, drawn between two 
Places is the neareſt diſtance ; and the moſt di- 
rect way of the one, to the other Place. Now 
I ſhall not here demonſtrate it by Schemes, as [ 
have done in the. other two SeCtions, bur ſhall 
only lay. down the proportions, whereby there- 
quired parts may be found ; and fo leave the in- 
genious Seamen to practice it with Schemes at 
his leature : and, - 

I. Ta find the neareſt diſtance from Place to 
place, in the Arch of a Great Circle : Say ac- 
cording to the-10 Caſe of Rettangled Spherical 
Triangles 24 

As the. Radius, 

To Sc. of X. of Longitude. 

So zs SC. of 8. of Latitude: 

To Sc. of the Diſtance in the Arch required. 

2. For the Dirz& Poſition, fay by the 11 Cat 
thus, 

As the Radius, 


To S. of X. of Latitude, bY] 


. 
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So is Tc. of X. of Longitude, 

To Tc. of V. of Poſition required. 


3. For the Dire& Poſition of the ſecond Place 
from the firſt, fay by the 11 Czſe thus, 

As the Radiucr, - 

To S. of the X of Longitude, 

So is Tc.of X. of Latitude, 

To Tc.of V. of Poſition required. 


PROP. Il 
Two Flaces propoſed, the one Iying under the Equi- 


nottial, the other in any 1 atitude given; with 
their diſtance in a great Circle of the ſame Places 
being alſo known, to find. 


I. Their Difference of Longitude. 
The direct Poſition from the firſt to the ſecond 
Place, 


3. And from the ſecond to the firſt Place. 


1. For their Difference of Longitude, ſay by 
Caſe 12, 

As Sc. of the Latitude, 

To Radius. 

So is Sc. of their Diſtance inthe Arch, 


"1 SC. of their Difference of Lingitude requi- 
red. 


2. Now to find the Dire Peofiricn from the 
frſt place to the ſecond, fay by the 13 Caſe ; and 
thirdly, for the Dire&# Pe/ition from the ſecond 
place tothe firſt, ſay by the 14 Caſe of ReFan- 


gslars, 


| PROP. 


$.. 


$. 3- 
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PROP. III. 


Tiwo Places lying in one Latitude given, their dif. 


ference of Longitude being alſo known, to find. 


I. The neareſt diſtance of thoſe two Places. 
2. The dire&+ Poſition of one Place fromthe other, 


The Reſolution of this Propoſition depends on 
the 9 Caſe of Oblique Spherical Triangles : by ſup- 
poſing the Oblique Triangle, tobe transfigured or 
converted into two Retangalars, by a ſuppoſed 
Perpendicular : and then, 


I. To find the neareſt diſtance in the Arch, 
fay by the 8 Caſe of Re&angulars. 

As the Radius, 

To Sc..of the Latitude. | 

$0 is S. of half X. of Longitude, 

To S. of half the required diſtance, which 
doubled giveth the: diſtance of the two places 
in the Arches, asſought. 


$. For the Dire# Poſition, ſay by the 9 Cu/:, 
As the Radius, 

To S. of the Latitude. 

So is T.of half X. of Longituae, 

To Tc. of Y. of Poſition required. 


PROZP 
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PROP. IV. 


Two Places lying both in one Latitude given, and 
the neareſt diſt ance bemg alſo known, to find. 


I. Their Difference of Longitude. 
2. The diredt Poſition of the one Place from the 


other. 


The Reſolution of this Propoſition falls un- 
der the -11 Caſe of Oblique Spherical Priangles : 
for here you have the three ſides of the Triangle 
given, viz. the Arch of Diſtance, and the ot 
two ſides ( are both equal ) being the Comple- 
ments of the places Latitude: and here ſeeing 
the two ſides are equal, therefore the two Angles 
of Poſition are alſo equal : now there is required 
the three Angles, 


r. To find their Difference of Longitude, add 
the double of the Complement of Latitude to the 
Arch of Diſtance ; then from half this Sum, de- 
duCt the Arch of Diſtance, and then proceed in 
all points as you ſee in Caſe the 1174. So ſhall 
their Difference of Longitude be obtained. + 


2. To find their dire Poſition: 

Firft, ro the double Complement of Latitude add 
the Arch of - Diſtance, then from half that agra- 
gate, dedutt the Complement of Latitude, and 
then work as before, ſo ſhall the dire# Poſition 
be attained, 


PROP. 


| 
| 


$.. 3. 
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PROP. V: 


Two Places propoſed lying in ine Latitude, and the 
diſtance of thoſe Places ini their Parallel given; 
t0 find. : ; 


T1: Their Difference of Longitude, +7 
2. Their diſtance im the Arch of a great Circle, 
3. The dirett Poſition of the one from the other. 


Now you muſt underſtand; that as the Semi: 
diamiter of a Parallel, is in; proportion to the 
Semidiamiter of the EquinoBial: 10 is any num- 
ber of Miles in that Parallel; to the: Minutes of 
Longitude anſwering to thaſe Miles : fo that if 


we ſuppoſe the Scmridiameter , of the Equino#ial 


to be Radius, then the Semidiameter 'of any Pa 
rallel is the Sine of that ParalleP's diſtance from 
the Pole, that is the Sc. of the Latitude of that 
Parallel : Therefore, | 

1. To find the Dyff. of Longitude ſay, 

As SC. of the Latitude, 

To the Radius, _ 

So is the Distance in that Parallel, 


To the @iff. of Longitude required. 


2. Now the Difference of Latitude being ob: 
tained, the neareſt diſtance may be found, as in 
the third propofition aforegoing : 3. ſo likewile 
may the Angles of Poſition allo. 


PROP 
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PROP. VI: 


By knowing the neareſt Diſtance of two Places, 
their Difference of Longitude, and one of their 
open to find the Dire Poſition thereof from 
the other. | 


This Propoſition falls under the fr Caſe o 
Oblique S oberical Triangles, and is S Fed: 
therefore, T2 | 

As S. of the Diſtance of the two Places; 

To S. of their X. of Longitude. 
So is Sc. of the Laticade of the one Place gj- 
ven, | .-, TR. 

To S. of the Dire Poſition from the other as 
was ſo required. 


PROP. VIL 


By knowing the Latiiude; of 200 places; and like: 
wiſe their Difference of Longitude; to find; 


1. The diſtance inthe Arch. TI 
2. The dirett Poſition from the firſt to the ſecond 


place. | | 
3. The diref Poſition from the ſecond to the firſt 
lace 


pace. | 
"WW 4. The Latitudes and Longitudes by which the 
" Wl Arch paſſerh. 
(6 5. The Courſe and Diſtance from Placeto Place 
through thoſe Latitudes and Longitudes atcording 
70 Mercator. 


I ſhall here makeuſe of M. Norwood's example 
p {fa Voyage from the Summer-I//ands, unto the 
2 P Lizard « 


6. F 


9 .3- 


Fig. 51. plement thereof 57* 35/, 
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Lizard : now becauſe the work is various IT 


have therefore illuſtrated it with a Scheme, and 
ſhall be as briefand facile as poſſible. Therefore, 


In the Triangle ADE, let A be the Summer- 
Iſlands, whoſe Latitudeis 32* 25, AD the Com- 
fer E repreſent the 

Lizard whoſe Latitude is 50% oo, and ED the 
Complement thereof 40* oo”, and let their Dif- 
ference of Longitude, namely the Angle ADE be 
70? oo ,now Da the North-Pole, and 
AE an Arch .of a great Circle paſling by theſe 


' two Places: now ſeethe operation. 


Fig. 51. 


Fig. 51, 


I. By having the Complements ' of the 
Latitudes of the twoPlaces, viz. AD 57* 35”, 
and ED 40* oo”, and their Difference of Longi- 
zude,namely the Angle EDA 50? oo : you may 
find the neareſt diſtance EA to be 53* 24; by 
Caſe the 9.4 5. chap.s. 

2. Then having found the neareſtdiſtance in 
the Arch EA to be 53* 24/,(or 3204 Miles)the 
Angle of Poſition from the Summer ]ſlands to 
the Lizard, namely the age DAE, may be 
found by Caſe the 1. $ 5. c ap. 5.tobe 48* 49/, 
thatis N.E.and 03* 48/ Eaſterly. 

3. And alſo by theſame Caſe, may the Dire# 
Pofition from the Lizard, tothe Summer-Iſland:, 
namely the Angle AED befoundto be 81” 10”, 
that is W.by N. and 2* 25” Weſterly. 

4. In order to the finding the Latitude: 
and Longitudes by which the Arch paſſeth, firlt 
let fall the Perpendicular DB, ſo is the Ob/:que 
Triangle ADE converted into two Kettangulars, 
wiz. ABD, and DBE : ſecondly, by Caſe the 


8. $4. chap. 5. you may find the length of the 
Perpen* 


Of Navigation. am . 
Perpendicules DB to be 39” 46/, whoſe Comple- -$.'4; 


newt is 50? 34/, Which is the greateſt Latitude 


oywhich the” 25h MBE <o. <0 

\o the greateſOb © © [BDC a 277 Fig 3h: 
'Jiipuit y of the _E proger 
hwy ty 4 & 
ir 


; ow Thirdly, by - 
mu 
rn Ar tt poor 
oro CANE xr nr, which it appla the 
Beg 1/, and EDB to be 11* 
ge NE HA ed, the Lats 


rudes by which the” wy rid at pong = 


| ES of Long im: from A; thay be fouh 


ogy: Rverd nel og Arrange 


&7. fubſtratting from 
there rhynins BD 45 and fo for 
Fir as ii rhe Table, Now by Knowing 


_ Anyles laſt foutid, "al the Pergendicular 
BD before- found 't& be 45 267, you may by 
Caſe the 7. F 4 / thay. 5. find "the Latitades of 
the ſeveral points 'A. c!f. g. h. i.B.and E. to be 
as in the ſubſequent Table. 

5. Thus having EY 
found the Latitudes © Latitude. | Longitude. Fig. Fl. 
and Longitudes ofthe A. 32 25” 00 QQ/ | 
Arch, and the othet ]c. 38 51 0 00 
required partsafore- If, 43 34 | 20 00 
mentioned, we now  |g. 46 54 | 30 oſs) 
come to ſhew how |h. 49 04 | 40 00 
the Courſe, and the i. 5o 15 | 50 fs) 
Deſfance from place |B. 50 34 | 60 ole) 
to place according [JE. 50 00 70 oy 
to Mercator may be 
fond; Soto find, firſt the Courſe and Diſt ance 

P x AC, 
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$.:3. Ac. now there is given the | Latitude of A 32* 


Fig. 51. 


25/, and of c 39? 51', and their Difference » 
r Rb CI ns the Proper md 
of Latitude is 6* 26, or 386', and Meridions! 
Difference of Lititade is 4757. Now knowing 
theſe things by propoſition 2.6 2. chap. «$7 
may find rhe Courſe. from A to c, tobeN.E. 


$1* 48; and the Diſtance Ac to be 622/,/and 
Plone arg.” 


ſhew the courſe 

and diſtance ctof; fromfrog; fromg 
to h, &c. So of the reſt, which for brevity ſake 
I ſhall omit, and leave theIngenious Seaman 
07 CCR A 3 RaRs, 4 
hereunto.annex man more propouli- 

tions of Circular Sailing, but becauſe of the 
ſmallnes of this Treatiſe, and that thoſe Pro- 


firions already handled, being by the Inge- 
roo Seaman well onderſto%d, wil be ſufficient 
to enable him to performany other Concluſion 
in Circular Sailing whatſoever, I therefore here 
omit, and haſten forwards unto the other parts 
of this Mathematical Treoſury. 


A Tis 
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«With the 


W Table of Angles, which every Rumb maketh 


on this les of Theſe on this ſide the 
theW. incline nation mwith|E. incline to” the N. 
wards the N. di * of the Meridian. 
of the Meridian 
Rumbs. th * Rumbs. 
N. by W. [11 "IF/IN. by 


ett =! . OO Norch Eaft 

N. W. by Ws 15 N. E.by E. 

-W. N.W. [4 20]E; N. E. 

W. by N. 45 [E. by N. 

Weſt 90 oo{t 

W. by S. Js 45]E-by S. 
"1.204 - 
0, W, by W.159 I5|S. E. by 
EV 45 oo South  Eaſf | 
S. W. by S. 133 S. E. by S. 

S SW, 22 - 1 I * 
| .and b W.1IT I .A y 

Rumbs © | Touth Rumbs 

Theſe on this '— [Theſe on this ſide 
fide the W. in the E. incline to-. 
clime unto t wards the $. end 
S.end of th of the Meridian. 
Meridian 


Note that if you account in quarter of 
Points, add for one quarter 2* 48/, for one 
half 5* 37”, for three quarters 8* 26/, ( not 

regarding the Seconds in Navigation. ) 
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* Which _- — 25 F ty 
boy; ' IT bath been a cuſtom among Modern Au- 

nt, and thors, that have treated” on this Subject, 
-—y — | that before they entre&'on the Work 
9s 6d a. it ſelf, to give the Deſcription of the In- 


+ two Ttruments, uſed 1n; and chiefly- a ining to 
apteſt In- the Art of Surveying * iz; the $2248 + a 
ftruments the Theodolite, the Plain-Table, , and the Sem- 
for a” he " circle : concerning the deſcriptiuns-of which In- 
Tag - « Ntfuments T ſhall-not here treat, but refer you 
he Plain unto thoſe Authors that have largely and” an- 
Table for 'ply deſcribed them. 'I ſhall in this place onely 
ſmall En- demonſtrate the Uſe of the Semiicircle in Gig 
o__"_ the Plots of Encloſures, Champain-Plams, Woods 
—u* Gare and Mountains divers ways *; and alſo in ta- 
for Cham king of Acceſſible, and Inacceſſible Heights and D+- 
pain © ſtances; and alſo I ſhall ſhew the uſe of a little 
Plains, Jnſtrument called a Protra#or, in the delinea- 
— _ _ 'Paper the Plot of a Field, &c. which 
Moun. Inſtrument being fo commonly known, and ſo 


£41ns. 


generally uſed makes me omit the deſcription 
thereof as ſuperfluous, As 


wa ROD AS wer. 
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As for your Chain, Þ would' have you, have 
it made of good round* Fre; to contain int 
length four Poles, or Perch, to be divided into 
an hundred equal: parts called Links. | 

And here before we enter on the Work i 
ſelf, it will be neceſſary to underſtand: how: by 
the Protrattar to lay down an Angle of any 
quantity of degreespropounded; or to find'the 
quantity of an Angle given: 


a4. 


tat —Y nth E 
© pts. ces —— = 


SECT. I | 


Of the wſe of the Protraftor, 


$. I, | 
PROP. L 


WH 2 the Protrattor, to Protratt an Angle of any 
| ouantity of aegrees propounded. 


Py Angle may be laid down eaſily accord- 
ing to the directions of Prop. 5. <. 1. Ch. 4. Fig. $2. 
i but becauſe this is more uſefull in Surveying, 
| Know that if it be required to protraCt an Angle 
- WW of 50 deg. having drawn the line AB at plea- 
e I fare, place the Centre of your Protra#or on ©, 
I 
h 


— - 


nrm——_— 
= _ 


—— — 


and moving it by your Protratimg Pinn, untill 
h W » the Meridional lime thereof be diretly on the 
o WW line A B, then make a Mark by the diviſion of 
n i 5o* on the /imb of the Protratfor as at D, and 
\s P 4 draw 


— - —— ——_—_————_ 


IA r_—_—ccu_— kJ ﬀuqnu namrat CC x 
nyo a_ _ OR 5 


OO 


_ —— 


= 
 —_—_ 


_ 
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* Which _ | 
Tabs T'T hath been a cuſtom among Modern Au- 
ment, and thors, that have treated” on this Subje&, 
_ _” that before they entred on the Work 
mo bes it ſelf, to give the Deſcription of the In- 


the rwo ftruments, uſed 1n; and chiefly- appertaining to 
apteſt In- the Art of Surveying + viz. the Circumferentor, 
ftruments the Theodolite, the Plain-Table, . and the Semi- 
for vn * circle : concerning the deſcriptiuns-of which In- 
7 214.3. e, {tfuments T ſhall not here treat, bur refer you 
the Plain _ thoſe way that have largely and bw 
Table for ply deſcribed them. TI ſhall in this place'one 

ſmall En- lbs ave the Uſe of the Semicivele in taki - 
_—_ the Plots of Encloſures, Champain-Plains, Wal 
4 wi and Mountains divers ways *; and allo in ta- 
for Cham- y- of RS yo Het "—_—_ - 
gain *' ſtances ; and alſolI ſhall ſhew the ule of a little 
Plains, Inſtrument called a Protra#or,; in the delines- 
robrwh _—_ 'Paper the Plot of a. Field, &c. which 
AMour. Inftrument being ſo commonly known, and 1o 


rains. generally uſed makes me omit the deſcription 
Fete | thereof as ſuperfluous,  '- | As 
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As for your Chaim, I would have you, have 
it made of good round* Wyre'; to: contain in 
length four Poles, or Perch, to be divided into 
an hundred equal parts called Links. | 

And here before we enter on the Work i 
ſelf, it will be neceſſary to underſtand how by 
the Protractar to lay down an Angle of any 
quantity of degrees-propounded, or to find'the 
quantity of an Angle given: 


SECGT. L 


Of the uſe of the Protratlor, 


PROP. Lk 


By the Protraftor, to Protrat an Angle of any 
quantity of aegrees propounded. 


AY Angle may be laid down eaſily accord- 


ing to the directions of Prop. 5. $. I. Ch. 4. Fig. $2- 


; I but becauſe this is more uſefull in Surveying, 
Know that if it be required to protract an Angle 

- WW of 50 deg. having drawn the line AB at plea- 
e Il ſure, place the Centre of your ProtraFor on C, 
x | and moving it by your Protratting Pinn, untill 
1the Meridional line thereof be direftly on the 
line A. B, then make a Mark by the diviſion of 
5o* on the /imb of the Protrafor as at D, and 
P 4 draw 


$. 1. 
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draw the line CD, fo ſhall the Angle DCB, be 


an Angle of 5o degrees. 
PROP. Il. 


By the Protrattor gioen,to meaſure an Angle given. 


Thisis performed by the line of Chord: alſo, 
according to prop. 6. $. 1. chap. 4. and by thg 
ProtraFor is found thus : Suppoſe DCB werean 
Angle whoſe Quantity were deſired, to find 


Fig. 52."Which, firſt the Center of the Protrator applyed 


unto the Angular point C, and its Meridional 
line lying "ſity with CB ; you ſhall perceive 
the Point D, to touch the /imb of the Circle 
at 5o deg. Therefore I conclude the Meaſurg 


of the Angle DCB, to be 50 degrees. 
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SECH.. I 


Of the Manifold Uſe of the Semicircle, in taking 


the Plots of ſmall Encloſures, Plains, Woods, 
or Mountams divers Ways. 


PROP. I. 


How to take the Plot of @ Field, by the Semicircle 
at one Station taken in any part thereof, from 
whence all the Angles may. be ſeen, and meaſu- 
ring from the Station unto every Angle thereof. 


QUepoſe ABCDEF were a Field, and 'tis re- 
quired to take the Plot thereof: Havi 

placed mitks at all the Angles thereof, hn, 
made choice of your Station, which let be K ; 
at which, place your Inftrument , and turn- 
ing it about untill the Needle hang over the 
Meridian Line of the Chart, there ſcrew it faſt - 
Then direCting your ſight to A, you'l find the 
Degree out by the dex to be 40* 15” : Then 
meaſuring KA with your Chain it appears to be 
5 Chains and 20, Links, which note down in 
your Field-book : and fo do by all the reſt untill 
you have found all the Angles and Diſtances 
from your Station K, to each reſpective Angle, 
which finiſhed your work will ſtand thus. 


Angles. 


Fig. 53- 


ene —_ 
—_— 


© Was. - *. ——— VF 


=——_— 7 wa_I > -_—_—_ —_— 
p< » —— —_ CT _ . 


a+ 
—— — 


'f 
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Angles [p[.ſc|1 

A. "40 515 20 | 
B. 88 | 00 | 6 | 10 
C. 130] oo | 5 | 5of 
D. 200 | oo | 7 | oo 
E. 250| oo | 5 | 00 
F. 310| 00 iN 20 

PROP. IL 


How to delineate on Paper any Obſervation taken 
according to the Dotrine of the laſt Propoſition. 


Upon your Paper. draw a Line to repreſent 
the Meridian line as M, H, then: Placing the 
Center of your Pretractor on the point K, lay- 
ing the Meridian line of the Protrattor on the 
Meridian line M, H, then ſeeing the Angle 
at A was 40* 157, make a. Mark againſt 40* 15/ 
of the Protrattor, asat A, and ſodo with allthe 
other Angles,as you find them in/your Table : 
Then remove your: Protra#or, and draw the 
Lines KA, KB, &c: This done lay down on 
each line his reſpeftive Meaſure; as it appear- 
ethin the Table. Laſtly draw the Lines AB, 
BC, &c. So. have you on the Paper the exatt 
Figure of the Field. 


PROP. 
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PROP. UL 


How by the Semicircle to take the Plot of @ Field 
at one Station in gny Angle thereof, ou whence 
you may view all theother Angles, by meaſuring 

' from the Stationary-Angle, unto all the other 
Angles. 


Admit A, B,C,D,E,F,G, to be a Field, 
whoſe Plot is required : Place your Semicircle 
at G, -and- turning it about untill the: Needle, 
hang over the Meridian line of the Chart, and 
there ſcrew it faſt: Then djre&, your ſights. to 
the ſeveral Angles, wiz. B, C,D, &c. in order 
one after the other, and ſo ſhall eace reſpedive 
Angle be. found, as in the ſubſequent Table : 
Then with your Chain, meaſure from your $:a+ 
tionary-Angle G, to all the other reſpeCtive 
Angles, which done you have kniſhed, and the 
work ſtandeth thus, | 
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'[Angles, | D. | M. ©. E. 
B | 40 ji co | 5 | oo 
C $8 | 00 | 6 | o0 
D 120| 15 | 6 | 4o | 
E i65| 00 | 6 | 30 
F 19434| 00 | 3 | 40 
A 348 '07 | 4 | og 


PROP. 


Pg. $4 


6% 
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PROP. IV. 


How to delineate any Obſervation taken according 
to the Dottrine of the laſt Propoſition, 


Upon your Paper draw a ftreight line as M, 
N, then take a point therein as G, to repreſent 
the Stationary-Angle, to which point apply the 
Center of your Frotrator, (in all reſpects as is 


Pig. 54- before taught ) then according to the Notes in 


Fig. 55 


S 


the Table, prick off all the Angles, viz. B,C,&c. 
according to their due quantity, then draw all 
the lines, viz. GB, GC, GD, &«c. and on them 
place their reſpective meafure ( as appeareth 
m your Notes) laſtly draw the lines AB, BC, 
CH, e&c. So 1s there on the Paper the exact 


Figure of the Field , as was required, 
. PROP: V. 


How by the Semicircle to take the Plot of a Field 


at to Stations, by meaſuring from each Station 
to the viſible Angles : the Field being ſa Irregu- 
lar that from no one Place thereof, all the Angles 


can be (een. 


Admit A,B, C, D, E, F, G, H,I, K, to be 
the Figure of a Field, whoſe Plot is required : 
having made choice of your two Stations, viz. 
Q, and P, and placed Marks in all the Angles: 
Then place your Semicircle at Q, and there 


.fix it with the Needle hanging over the Mer+- 


dian of the Chart, repreſented by R, Q, X, and 


direct your ſights unto all the viible Angles, viz. 


oY 


, 
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A,B, C, D, E,and F, and note down the 

Qpencky of each Angle in your Field-book : 

en meaſure with your Chain from your 

Station to the Angles A,B,C,D, E, and 

F,and their lepgth ſo found, note down in your 
Field-book alſo. 

Thisdone direct your ſight unto yourſecond 
Station P, and note down in your Fie/d-book the 
| degree of Declination, of your ſtcond-tation P, 

from the Meridian. Then meaſure the Stationary 

Diftance PQ with your Chain, and note itdown 
in your-Fie/d-book allo. 
n remove the Inſtrument unto P, your 
ſecond-ſtation, and there fix it with the Needle 
hanging over the Meridian line of the Chart re- 
rrefented by TPB, then diret your ſights to 
the ſeveral wi/ible Angles at this ſecond Station, 
viz, F,G, H,I,and K, in order one after ano- 
ther, and note down the Quantity of each An- 
gle in your Fie/d-book : Then with your Chain 
meaſure from your Station P, to theſe ſeveral 
Angles G, H,I,and K, (in all reſpets as at the 
firſt ſtation Q,) and their length ſo found note 
downin your Field-book likewiſe : So have you 
finiſhed your Qbſeryation, and your work ftan- 
&th thus. 


9. 2. 


Fig. 55: | 


Fig. $5: 


$. 2 


Fig. 55+ 


Fig. 55. 
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The Obſervation taken at the firſt Station Q; 


| he 
ang | DM | ©. L | 
A | * 001 6] bo | 
B | Yo] 00 | 7] 65 
C I40| 12 | 12 00 | 
D 220] 07 | 11 | 10 
1E © #7 270] of | 12 | 60 
F 330) co | 61 090 


The Declmation of the Station P., from the 
Meridian R Q X,_is 30? 0o/, and the Stationary 


diſtance Q P is 9 Chains. 
The Obſervation taken at the ſecond Station P. 
27 | 
RIA D |M | C | L | 
4 | | 
F | =225[11 loo [oo | 
G 297] 00 12 00 | 
[Hl 347] 16 | 9| 90 
1 60] 09 | 6 | 00 
go} 00 | 6 | 26 


17 Note that the manner of taking the Plot 
of a large Champain Field , at many Stations, is 
almoſt the fame with this Propoſition; for he 
that can do the one, can alſo perform the 0- 
cher : therefore for brevity ſake I here omit it 
as ſuperfluous. PROP. 
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PROP. VL 


How to delineate any Obſervation taken according 
to the Doftrine of the laſt Propoſition. 13 


Upon your Paper draw the Meridian-line 
R QX, then place the Center of your Protrac- 
ror on Q,, (repreſenting your firſt Station) and 
its Meridional-line lay equal to R Q X, then 
prick off the Angles viſible at your firſt Station 
Q, viz. A,B, C, D, E, and F, Of their due 
quantity, then draw Q A, Q B, &«c. laying on 
them their correſponding meaſure, noted in 
your Field-book. Now becauſe your ſecond 
Station P, doth decline 30? oo”, from the Me- 


ridian RQNX, prick off 30" oo”, and draw PQ, rj, 55. 
4 


making it 9 Chains as in your Field-book a 

peareth, ſo doth P repreſent your ſecond Stati- 
os. Then in all reſpects as before, place your 
Protrattor at P your ſecond Station, and draw 
the Meridian T PB parallel to RQX, then 
prick off the ſeveral Angles, viz. F, G, H, I, 
and K, Of their due quantity, and then draw 
PF, PH, PI, &«. of their due length. Laſtly 
draw the lines AB, BC, CD, &c. and fo ſhall 
you have on your Paper the exact Figure of 
the Field as required, 


$. 2. 


Fig. 56. 
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PROP. VIL 


How by the Semicircle, to take the Plot of a Field 
at tx Stations , which ' lieth remote from you, 
hey either by oppoſition of Enemies you may not, 
or by ſome other Impediment you cannot come into 
the ſame. 


Admit the Figure A,B,C, D, E, F, to be a 
Field into which by no means you can poſlibly 
enter, and yet of neceſſity the Plot thereof 
muſt be had, for the obtaining of which chuſe 
any two Stations, it mattereth not whether near 
at hand of far off, ſo that all the Angles may 
be ſeen. Let your two Stations be Hand L, 
(the full leneth of the Field if poſlible) then 
place your Inſtrument at H, and fixing it as is 
afore ſhewed, direct your ſights to the ſeveral 
Angles of the Field,viz. A,B,C, ec. orderly one 
after another, obſetving their degrees as is afore 
raught, noting it down in yout Fie/d-book: then 
rake up your Inſtrumetit, leaving a mark in its 
room at H,And meaſure with your Chain from 
Hunto L, your ſecond Station,which note down 
in your Field-book; Then placing your In- 
ſtrument at L, your ſecond Station, and as is be- 
fore taught, fixing it there,make the like Obſer- 
vation to the ſeveral Angles, viz. A,B,C,D, &c. 
as at the firſ# Station H, and note it down in 
yu Field-book alfo, And having ſo done you 

ave finiſhed, and your Work ſtandeth thus. 


Obſerva- 
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9. + 
| BY 
Obſervations at the firſt Sta- _ D Mt 
tion H, are "A ne 
B | $ 07 
C | $900 
The Angle from H the |& | #32 
firſt Station , unto L the ſe- |x 27 20 
cond Station, 1s nt, oo/,the Fig. $6. 
Stationary diſtance HL, is 60 |. | 
Chains. we 2Angles| D |M 
A | 66 
: [2 
Obſervations at the ſecond Sta- (79 2406] 
' tion L, are E 19909 
'F 2915] 
PROP. VIIL 


How to delineate any Obſervation taken according 


to the Dottrine of the laſt Propoſition. 


Upon your Paper draw a Line as HL, which 


our Protrattor unto your ſecopd Station 
Ing it as before, and prick off all the 
Q 


make equal to 60 Chains, then placing the 
Center of your Protrattor on H, your firft Sta- 
ton, prick ' off all the Angles A,B, ©, &c. as 7; 
you find them in your Field-book, and draw 
HA, HB, HC, ec. at pleaſure : then remove 


L, pla- 
Angles 
A, B, 


ig. 5. 


Fig. 56. 


Fig. 57. 
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A, B, C, D, &c. as you find them in your 
Field notes; and draw the lines LA, LB, LC, 
ec, at —_ untill they interſe&t the former 


lines, HA, HB, &c. in the Points A, B, C, &c. 
which Points of Interſeftion are the Angles of the 
Field. Laſtly draw AB, BC, CD, &c. So ſhall 
you have on your Paper the Figure of your 
Fieid, required. 


PROP. IX 


How by the Semicircle, to take the Plit of a great 
Champain-Plain, Weod, or other overgrown 
Grounl, by meaſuring round about the ſame, and 
making Obſerwation at every Angle thereof. 


Admit A, B, C, D, be the figure of a Large 
overgrown Champain-Field ; whole Plot is requi- 
red. Firſt Place your Inſtrument at A, laying 
the Index on the Diamerer ; and turn it about, 
untill you elpy the Angle at D, and there fix ic 
faſt : and dire&t:your ſights to B, and note the 
Degree cut by your Index, in your Field-beok, 
( as-afore is taught) then remove your Inſtru- 
ment to B, and there make the like obſervation, 
and fo to C, and D, noting it down in your 
Field-bock, as afore. Then with your Chain, 
meaſure the Sides AB, BC, CD, and DA, whoſe 
length note down in your Field book, and to 
you have finiſhed and your work ſtandeth 
thus. 


How to delmeate any Obſervation taken according 
' © unto'the Doctrine of the laſt Propoſition. 


Upon your Pa w the line AB, at Plea- pj «+. 

Rite, and Gas che nol ' your Protrattor Pg. $7 
on the Point A; prick off an Angle of 100?, 
and draw AD, ſetting on it, alſo on AB, 
their correfponding meaſure, in your notes : 
Then on B, protra&t an Angle of 119* 15/; 
draw BC of its due length: . Then draw the 
line CD, ſo have you the exaCt figure of the 
Field, on your Paper. 


PROP. XL 


I How to rake the Plor o any Field, by the belp of 
| the Cham only. 4 - 


Admit the A,B, C, D,E, to repreſent ” 

a Field whoſe Plor is required. To obtain the Fjg, 5; | 
which, firſt meaſurethe ſides CD, CB, and BD, 

and note their due length down in your Field- 

| Q 2 book, 
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6. 24 book, . and then meaſure the Sides CA, and 
| _ BA, and 
Sides Ch. Tin. then note 
E- Cf | down their 
CD 5 97 Length in 
In the Trian- Fo 8 ,28,, your Field- 
gle CBD 3D . 8. '25- book, Then 
C——— —— meaſure the 
; GA | 4 '24 - ſides BE,and 
In the Trian- bi 25 ED, forthe 
Fig. 58. gle CAB YB 6 51 fſidesBCand 
—— PÞBD,werebe- 
- (BE 5 28 foreknown) 
In the Trian- )E.D. 5* .. 25- Which nore 
gle BED YED + .8 25 down in 
- —— your Field- 
 . \ mil ads wn tt 40 book. So is 
your Field” A,..B, C,.D,. E,.. reduced into 


three Triangles, viz. CBD, CAB, and BED, *' 
the Tength of whoſe ſides are all known, thus 
you have finiſhed, and the works ſtands as 


you ſce: nd 
-PROP. XI. 


How to delineate any Obſervation, taken according | 
to the Dottrine of the laſt Propoſution. 


Upon . your Paper, draw a ſtreight line, as 
CD, make it 5 Chains, ,Z, take CB in your | 
Compaſſes, and ſtrike an Ob/cure Arch ; then take | 


Fig. 58. 


BD, and with: that extent in ID, croſs the for- | 
mer Arch in B, and draw BC, and BD. Then 
take in your Compaſſes BE, and on B, ftrike 
an Obſcure Arch, then rake DE, and alſo croſs | 


the © 
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| the former Archin E, anddraw BE, and ED. g, 4. 


Laſtly take the line CA, and on C ſtrike an 
Obſcure Arch, then take AB, and on B, inter- 
' ſet the former Arch in A, then draw CA, 

'and AB, ſo have you on your Paper the exact 
figure of the Field A, B, C, D, E, as was re- 
| quired. 


S ECT, IM 


Of finding the Area or ſuperficial Content of 4. 2. 


any Field, lying in any Regular or  Ir- 
regular Form : by reducing the Irregular 
Fields into Regular Forms. 


Hs already ſhewed how to take the 
| Plot of any Field divers ways, by the 
| Semicircle and Chain, and alſo by the Protrettor 
| how to delineate the Draught thereof on Pa- 
| per,ec. I now come to ſhew how the Area or 
ſuperficial Content of a Field may be attained, s. e, 
how many Acres, Roods and Perches are there- 
in contained, To which end. know ; That 4 
| Statute Pile or Perch contains 155 Feet ; that 40 
| of thoſe Perches in length, and 4 in breadth makes 
' an Acre. So that an Acre contains 160 Perches, 
| and a Rood 4o Perches; according to the Statute 
| 33, of Edward the [ft 


Q 3 Now 


$. 3- 


. pezium ABCD, to find which, firſt by drawing 
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' Now the Original of che Menfuration df 
Land, and'all other Sauperficies, depends ori the 
Menſuration of certain Geometrical Figures ; as 
a Triangle, Square, &c. which may be meaſured 
according to the direftions' of” $. 2. chap, 4. of 
Geometry : It w6uld therefore here be ſuperflu- 
ous to make a repetition of things already 
handled: I ſhall therefore omit it, and come 
to ſhew how any Field lying in any Irregular 
Form, may be meaſured by converting it into 
Regular Figures ; for it ſeldom happeneth, 
RPFT LAN poo tg Ss ad of a 
5 4 aAuaarangie, Field, is either a Trape- 
ps nee Parals jun *, Or a many-hded 
" Buclides tulae hant Irregular Figure : there- 
fabricam”* Trapezium -,, fore I ſhall firſt ſhew how 
.tanquam menſulam vo to find tha Content of a 
carts @ "ſane nominis T,,9;2.;4m. Secondly, of 
xa A ft P: Rat ub, any.many ſided Irregular 
14 pag 94. nt Figure ; and thirdly, 
| how to reduce any num- 
ber of Perches into - Acres, &c. and on the con- 


"trary. any number. of Acres, itito Rood; and 


"PROP, L 
How to find the | Area or fuptiiffcial Content of a 


T1 TApeLIUmM, © ! 


TrapeZiums are Quadrangles.of ſundry forms: 
| ot take this as a general Rule, whereby their 


Content may be found. © Admit it be required 
to find the" Area or ſuperficial Content of the Tra- 


the 
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the Diagonal AD, you reduceth it into two 774- & 2. 
angles, ABD, and' ADC. Then by prop. 3. $. © 

x, of Chap. 4 let fall the two, Perperdiculars on 
. AD, from B, and C, Then by prop 3.9. 2 Ch. 
4 find the ſuperficial Content of the two Trian- 
angles ABD, and ADC, whichadded together, 
is the Content of the Trapezimm ; by which 
Rule the Content of the Trapeziunm, A,B,C,D, 
is; found to be 630 Perches, 


Fig. 59. 


"PROP. IL 


To find the Area or. ſuperficial Content of a many- 
ſided Irregular Figure. 


Admit A, B, C, D, E, F, G, to be an Irregs- 
lar many-ſided Figure, repreſenting a Field whoſe 
Content is required : now inregard the Field is 
Irregular , therefore reduce it into Triangles, 


viz. ABC, ACG, EDG, DEG; and DEG, and Fig. 60. 


then find the Content of all the'faid Trianz/es, 
by prop. 3. 9. 2. Chap. 4 and add their Con- 
tents together; ſo ſhall char Sum be the Con- 
tent of the ſaid Figure ; and ſo do for any 
other. 


PROP. II. 


How to reduce any Number of Perches into Acres, 
and on the contrary, Acres into Perches. 


To find how many Acres are contained in a- 
ny Number of Perches given, you muſt conſi- 
der that 160 Perches do make a Statute Acre, 
therefore if you divide the Number of Perches 


Q 4 pro- 


$. $- 
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propounded, by 160 , the Quotient is the 
number of Acres contained therein; and if there 
be a remainder which exceed 4o, then divide 
it by 40, the Quotient ſhall be Roods, and the 
remainder Perches. | 

Bur on the contrary, if it were required to 
find how many Perches are contained ina cer- 
tain Number of Acres propounded. You muſt 
multiply the Number of Acres, by 160 : the 
produtZt ſhall be the Perches contained there- 
in, 


F 


tF It may be here expefted, that I ſhould ſhew 
how jo reduce cuſtomary Meaſure to ſtatute Mea- 
ſure; end alſo that { ſbould treat of the Diviſion 
and Separation f Land. But becauſe Mr. Rath- 
borne, and of late My. Holwell, hath ſufficiently 
explained the ſame, by many warieties, T ſhall for 
brevity {oke omit it, and leave you to conſult 


thoſe Authors. 


Of Surveying. 233 


SECT IV. 


Of the Uſe of the Semicircle in taking Al- p. 4- 


titudes, Diſtances, &c. 


PROP. L 


How by the Semicircle to jake an Acceſſible Alti- 


tude. 


Dmit AB, be the Height ofa Tower,which 
is required to be known. Firſt placing 


your Semicircle at D,(withthe Arch downwards Fig. 61, 


and the two ſights fixed) 
place it Horizontal * and 
{crew itfaſt; Then move 
your Index, till chrough 
the ſights thereof, you 
eſpy the top of the Tower 
at B, and obſerve what 
degree the lower part of 
the Index cutrech and 
that will be equal unto 


the Angle at D 50 deg Then meaſure the di- | 


* Which to do is no 
more than thus; with a 
Thread and Plummet 
Faſtened at the Center of 
the Semicircle, ſo that it 
hath liberty to play, move 
- wg gee - 

hre ayeth again 
go deg. | ſerew 5 faſt, 
and it is Horizonral. 


ſtance DA, which let be 299 Feer. Now the 
heighth of the Tower AB, is found, according 
to prop. I. $. 2. Chap. 5. thus, | 


AsSc.V.atA 50* of, » 


PE s 


To Log. cr. DA 299 Feet. 


So is S. V.at A 50 og, 


To Log. AB 356.3 Feet the height of the Tower 
P 


AB required. 


R OP. 


Fig. 61. 


Fix. al. 


$. 4. 


. Angle at E: Now by reaſon of 


of the Tower required. 
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PROP. II 


How by rhe, Semicircle to take an Inacceſſible Ale 


titude, at two Stations. 


Let AB be a Tower whoſe height is required; 
having placed your Inſtrument at E, as before 
direCt your ſights unto the Top of the Tower 
at B, and finding the Degree cut by the Index, 
to be 23* 43/, I fay ir is the Quantity of the 

ater, or ſuch 
like Impediment, you can approach no nearer 
the Baſe of the Tower, than D, Therefore 
meaſure ED, which is found' tobe. 512 Feet, 
then at: D, make the like Obſervation, and the 
Angle at D, appeareth to be 5o* oo, whoſe 
Complement is the Angle DBA, 40? oo”, andthe 
Complement of \the Angle E 23* 43/, is the An- 
gle EBA 6%* 15”: 'Now if 'the leſſer Angle at 
B, be taken out of the greater, the remainderis 
26* 17”, the Angle EBD:: Now firſt to find the 
ſide BD, of = Trangle EBD, ſay according to 

op. I. $. 3. chap. F. thus, 

RF ” S. fr EBD, 26* 17, 

To Log.cr. ED 512 Feer. 

So 1sS, of V. atE 23* 43/, 

To Log.cr. BD 465 3 Feet required. 

Now to find the Height of the Tower AB, 
fay according to prop. 2. 9.2. chap. 5.thus. 

As Radius or S. 99?, | 

To Log. cr. DB 465} Feet found. 

So ts Sf. BDA $0? oo”, 


To Log. cr. BA 35643 Feer, which is the height 
if No'Y 
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+ Note, thar in raking any manner of Alri- g, 1 
tude the height of your- inſtrument muſt be 
added unto the height found, and that will give 
you the True Altitude required. 


PROP. UL 
How by the Semicircle to take an Jnacceſſible Diſ- 


tance at two Stations. 


Admit A, and B, be the two Stations, from 
either of which it is required ta find the diſtance 
umothe Church at C ; placing your Inſtrument 
at B, the Index-lying on the Diamerer, and di- 
rect your ſights unto the Church at C, falten 
your Inſtrument, and turn your ſights about un- 
till you ſee thraugh your ſights, your ſecond 
Station at A, ſo will you find your Index tocut Fig. 62. 
z0* oo, which is the Quantity of the Angle 
ABC. Then meaſure the diſtance AB, which 
is found to be 250 Yards, then with your In- 
ſtrument at A, make the like Obſervation as 
before, and you will find the Angle BAC to 
contain 50? 09/7. Now by the third Maxim of 
Plain Triangles $. 1. Chap. 5 you find alfo the 
Angle ACB, to be 100" 09” : now to find the 
diſtance AC, and BC, you may by their oppo- 
ſite proportion according to prop. 1. 9. 3.chap. 5. 
find the diſtance of AC, rhus. - 
As S,of V. atC 100?* oo', | 

To Log cr. AB 250 yards, 

So 4s S. of V. B 30". 007, 

To Log. cr. AC 127 yards. Which is the di: 
hl ftance of the Church from A. 


y 


o'Y Now 


$, 4+ 
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Now to find the diſtance BC, fay, 

As S.of V. at A 100? oc, ; 

To Log. cr. AB 250 yards. 

So S. ws of V. at A 50? oo/, 

To Log. cr. BC 1944 yards, which is the di- 
ſtance of the Station B, from the Church at C, 


PROP. IV. 


How to find the Horizontal line of any Hill or 
Mountain, by the Semicircle. 


Let Figure 63 be a Mountain, whoſe Hori- 
zontal-line AB 1s required to be found : to find 
which, place your Inſtrument at A, and ha- 
ving cauſed a Mark to be placed on the Top of 
the Mountainat C; ( of the juſt height of your 
Inſtrument ) then move your Index, untill 
through the ſights thereof you eſpy the Mark 
at C, fo will you find the Quantity of the An- 


Pig. 63 gle CAD, to be 50* oo”, and by conſequence 


the Angle ACD to be 40? oo”, .then meaſure 
up the Hill AC, which is 346 yards. Now ha- 
ving obtained theſe ſeveral things, *ris required 
to firift the length of AD part of AB ; to find 
which fay, 

As Radius or S. 9o®, 

To Log. cr. AC 346 Feet. 

So is SC. of V. at A 50" oo”, 

To Log. cr. AD 222.4 Feer. 

Now ſeeing the Hill or Mountain deſcendeth 
on the other ſide, you muſt-place your Inſtru- 
ment at C, and dire@t your ſights unto the 
Bottom at B, and the Angle DCB will be found 
5o? oo”, and the Angle CBD 40* oo. Then 


mcafuring down the Mountain as CB, it ___ 
ret 
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teth to be 415 Feer ; then have you the An- $, 4 
gles DCB, and CBD. 

To find DB, part of AB, fay, 

As Radiusor 5. 90*, * 

To Log.cr. CB 415 Feet. 

So 1s S. of V. BCD 50" oo”, 

To Log. cr. DB, 318 Feet: Now AD 2224 Fig. 63. 
Feeradded thereunto produceth AB 540.4 Feer, 
which ' is the Horizomal lime required of the 
Mountain ACBD. 

t+ Note that when you come to delineate a 
Field wherein are Hi//s, you muſt protratt the 
line AB, inſtead of the Hypothenuſal Lines AC, 
and CB, and 'rwill be neceflary to diſtinguiſh 
thoſe kind of Fields, by ſhadowing them off 
with Hills and Dales. 


SECT. VY. 


How to find whether Water may be conveyed 4. 5. 
from a Spring-Head unto any appointed 
Place. 


HE Art of conveying of Water from a 

Spring-Head unto any appointed Place, 
hath a ſpecial reſpe&t unto meaſuring, and 
therefore I think it not amiſs to aflert it in this 
place, and enroll it under the Title of Swr- 
veying, 


In 


$. 5. 
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In the .performance 'of which we make; uſe 
of a Water-level, the Conftrudtion and | ma- 
king whereof is fufficiently, known. to thoſe 
who make Mathematical Inſtruments : Now if it 
were required to find whether Water may: be 
conveyed in Pipes, &c. to any. Place aſſigned : 
to. perform which obferve chele; Rules. 

.. Firſt at ſore. ' 10, 20, 30; 49; : 69, or :109 
yards diſtant from the Sprong-bead. jin {a ;right- 
line towards the Place unto which'your Water 
is to be.conveygd..; Place your Hater-level, be- 
ing. prepared of evp Station Sraves with move- 
able Vanes on each of: thety, ;gnaduated alſo af- 
ter-che; uſual; Manger. :-Capſe ;your firſt 4/i/- 
tat to ſet up:one. of: them: at,;the Sprong-Head, 
Perpendicular unto the Horizungand yourſegond 


 Aſſeſtant to ereft another, as far from your 


Water-level towards the Place to which the Wa- 
ter is to be conveyed, as your Water-level is 
diſtant from the Spring-bead : Now the Station: 
ſtaves in this  ofder erected, and your Water- 
level placed preciſely Horizontal, go unto the 
end of the Leve/, and looking through the 
fights, cabſe your:tirſt Aſifant to move aLeaf of 


| Paper, up or.. down'-your Station foff, untill 


through the ſights you eſpy the very edge there- 
of, and then by ſome known /gn or ſound, inti- 
mate to your 4ſitant that the Paper is thenan 
ics-frue poſition, then let rhe firſt Aſitant note 
againſt what Number of Feer, Inthes, and parts 
of an Inch the edge of the Paper refſteth; 
which he muſt note:down tn a Paper. Then 
your ater-levet remaining immoveable, go to 
the other end thereof, and looking through the 
ſights towards your other Statien-ſtaff, cauſe 
your 
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your Rcond A/iftant tomove'a Leaf of Paper 
along the Staff, 'till you ſte the very edge 
thereof through the ſights, and then cauſe him 
by ſome known /ign or /ound, to take notice 
what number of Feer, &c. are cut by the faid 
Paper, which tet him keep, as your firlt 4/i/- 
tant did. 

This done let your firſt 4/ifant bring his 
Starionftaff from the Sprimg-head, and cauſe 
your ſecond Aſjjſtant to take that Staff, and 
carry it forwards towardsthe Place, unto which 
the Water is to be conveyed ; ſome 130, 40, 60, 
or 100 yards, and there roereCt it Perpendicular 
as before, letting your |ſecond Aſſtant's ftaff 
ſtand immoveable, and your firſt 4/ifant to 
ſtand by-it: Then in the Midway between 
your two Aſſiſtants, place your MWater-level 
exattly Horizontal, and looking through the 
ſights thereof, cauſe your firſt 4ſifanr, and 
after that your ſecond, to make their ſeveral 
obſervations in all reſpects as. before. | 

In rhis manner you muſt'go along from the 
-xev ry to the place unto which you would 

the Water conveyed, ant if-there be ne- 
verſo nfany'ſ{everal Stations, you muſt in.all .of 
them obſerve this-manner of work preciſely ; 
lo that 'by ccompating the notes of your rwo 
Aſſiſt ants together, you may eafily know whe- 
ther 'the' Wiarer 'may be conveyed -from the 
Spine head,''ot net, by: calling your two Aſſi/- 
tent; x0g6ther, arid-cauſing chem co giveintheir 
notes of-obſer variory atieach Srativn, which add 
pether A&verally.: Then if -che- Notes of the 
ſecond Aſſiſtant, exceed the Notes of the firf 
Aſſiſtant, take the leſſer out of the greater, _ 
the 


$. 5. 


6.5. 
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the remainder will ſhew you how much the- 
appointed Place, to which the Water is to be 
conveyed, is lower than the Spring-bead. 


em 


By theſe two Tables you may perceive that 
the Notes of the firſt 4/ifant. colleted at his 
ſeveral Stations, being added together, amounts 
unto 18 Feet, 10. Inches, and 134 or 3 of an Inch: 
and the Notes of yourſecond Aſi/tant collected 
at his ſeveral Stations, amounts unto 21 Feet, 
2 Inches : So that the number of the fir/# 4j- 

ant's. Obſervations , being taken from the /e- 
cand's, there will remain 2 Feet, 3 Inches, and 
3 or. 3 of an Inch. And fo —_— is the place 
unto which the Water is to be brought, lower 
than the Spring-Head, according to the ſleight 
Water-Level , and therefore the Water may 
eafily be conveyed thither. And here obſerve 


theſe Notes. 
t& 1 In 


| The firſt Aſſiſt an!'s | The ſecond Aſſiſt ant's | 
Note. Note. 
| X | - 
Station, F eet.([nch. For. Station |Feet. —_ Parts. 
MM .- 15 | 3:[..50 I 3]. 21.95 
2 M8 I «25 2 14 4 +25 | 
3 1] 6f.co | | 3 3 | 11 |. oo 
Sum | 18 | 10 | .75 | | Sum [21] 2|.00 
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& 1, In your Paſſage between the Spring” 
head, and the appointed Place, from Station to 
Station, you muſt obſerve this order, that your 
firſt Aſi/tant at every Station muſt ſtand berween 
the Spring-bead, and your Water-levet : other- 
wiſe great Errours will enſue. 

7 2, That if the Notes of your fr/# A/itant, 
exceed the Notes of rhe ſecond 4/iſtant, then 
'tis impoſſible to bring the Water from that 
Spring-head unto the appointed place, bur if theift 
Notes are equal, it may be done, if the diſtance 
be bur ſhort. | 

x 3. That the moſt approved Authors con« 
cerning this. particular do aver, thar at every 
Mile's end there ought to be allowed 44 Inches 
more than the Streight-level, for the current of 
the Water. 

I& 4. That if there be any Mountains lying 
in the way betwixt the Spring-head and the Place 
to which the Warer is to be conveyed, you muſt 
then cut a Trench by the ſide of the Mountain, 
in which you muſt-lay your Pipes equal with 
the freight Water-ltvel,” with the former allow- 
ance : and in caſe there be a alley, you muſt 
then make a Trunk of ſtrong wood, well un- 
der-propped with frong pieces of Timber, well 
Pirched, or Leaded, as is done in divers places 
berween Ware and London, 

i=.5, That when the Spring will have too vie- 
lent a Current, you muſt then convey your a+ 
ter to the place aſſigned, by a Crooked or Winding 
line, and you alſo ought to lay the Pipes, the 
one up, and the other, down, that thereby the 
Viokence of the Current may be ſtopped, 
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-CHAP'S 


of MEASURING, 


Of Board, Glaſs, Tiling, Paving, Timber, 
Stone, and Irregular Solids, ſuch as Geo- 
metry can give no Rule for the Meaſuring 
thereof. 


— 


SECT. L 


Of the Meaſuring of Board, Glaſs, Paving, 
Tiling, &C. 


- Have already in the fourth Chapter of this 
Book, and the ſecond Section thereof, ap- 
plyed Geometry to the finding out of the Su- 

-ficial Content of all Regular Superficies, I have 

alſo in the ninth Chapter, and. the third Section 
thereof, ſhewed. bow the Superficial Content of 
any Irregular Superficies may be found, by redu- 
| cing 
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cing them-into Regular Forms : which T have $: & 


explained amply. in thar SeCtion, I ſhall chere- 
fore here be as plain and brief as is poſſible, 


PROP. I. 
To Meaſire a Piece of Board, Plank; Glaſs, &C. 
In Meaſuring of Board, Glaſs, &c. Carpet- 


ters and other Mechanicks meaſure by the Foot, 
12 Inches unto the Foot ; ſo thar a Foot of Board, 


or Glaſs, contains 144 Square Inches. 


Now if a Piece of Board, Plank, or Glaſs; 
be required to be meaſured, let it be either a 
Farallelogram, or Tapering - Piece: firſt by the 
Rules atoregoing find the Content thereof iri 
Inches, and that Product divide by "144; the 
rn is the Content of that Superficres int 

ret. 


PROP. IL 


To meaſure Tiling,. Flooring, Roofing; and Parti- 


tioning-works. 


In Tiling, Flooring, Roofing, and Partitionixg- 
work, Carpenters; and other Workmen; reckon 
by the Square, which is 10 Feet every way ; 
ſo that a Square containeth 100 Feet: Exam- 


There is a Roof 14, Feet broad; what lerigth 
thereof ſhall make a Square? Divide 1009 by 
14, it yields 93Feer. 
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Now if you have any Number of. Feet gi- 
ven, and the Number of Squares therein contai- 
ncd are required, divide that Number by 100, 
the product is Squares. 


PROP. IL 


To meaſure Paving, Plaiſtering, Wainſcitting, 
and Paintifig-work. 


' In —_, Plaiſtering, Wainſcotting, and 
Painting-2ork, Mechanicks reckon by the Yard 
Square, lo each Yard is equal unto 9 Square 
Feet. 

By the Rules aforegoing find the Superficial 
Content of the Court, Alley, Rec in Feet : which 
divide by 9, the Quotient is the Number of 
Yards in that work contained. 


S:E C TT, 


| Of the Meaſuring of Timber, Stone, and 


Irregular Solids. 


I N Superficial Meaſure a Superficial Foot Ccon- 
tains 144 Square Inches ; but in Solid Meaſure 
a Foot Contains 1728 Cubick Inches, Now h& 
ving already in the fourth Chapter of this 
Bock, and the third Seftion thereof, largely 
applyed Georreiry unto the Meaſuring of all 
regular 
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Regular Solids, T ſhall therefore in thisPlace be 
as brisf as poſſible, only I ſhall be ſomewhat 
larger in the Menſuration of Irregular Solid;, 
which is of ſpecial Moment in ſundry parts of 
the Mathematical Pratices. 


 PROF& 


How to Meaſure any kind of Timber, or Stone, 
whether Three-ſquare, Four-ſquare, Many-ſquare, 
Round, or of any other faſhion, Sewidad it be 
ſtreight and equal all along. 


To perform which firſt by the Rules afore- 
going in Chap. 4. $. 2. get the Superficial Content 
at the End, and then ſay, 

As 144, the Inches of the Superficial Content 
of the End of a Cubick Foot, 

To a Cuvick Foot containing 1000 parts ; 

So is the Superficial Content of the End of any 
piece of Timber, 

To the Solid Content of one Feet length of the 
ſaid piece of Timber. 

According to which Mr. Philips calculated 
the enſuing Table, which I have thought fir 
hereunto to annex. 


Caſe 2 Or the ſolid Content-in Feet, &c, may 
be found otherwiſe thus. 


By the Rules aforegoing find the Content of 
the End of the piece of 7:mberin Inches, which 
Content multiply by the length of the ſaid 
piece of Timber, or Stone in Inches, and that 
Produtt divide by 1725, it produceth the $114 

: R 3 Content 


GS. 
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'h, 3. Content of that Piece of Timber, or Stone, int 
Feet, and parts of a Foot. | 


= £ vs 
& 
1'0 007 200 1 395 
20 O14 300] 2 Os 
30 021 400! 2 97 
y 42 025]. Foo] 3 472 
5 $0 035] & 600) 4 167 
L 60 042] & 700 4 861 
70 049 & S00| '5 $56 
» Bo og6| , 9oo| 6 250 
: 90 062] & 1000] 6 944 
- : | 
Sg 100 O69! & 2000] 13 8&SY 
Z 200 139] 3000| 20 $39 
% 300 205 % 4900; 27 778 
$ 400 278] 8 F009| 34 J22 
E 500 347, £ 6000, 47 666 
e 60 0 417, 7009 48 711 
| 700 485, © Sooo, 55-555 


A Table ſhewing the Solid AR 
of one Foot-length of any Piece of 
Timber, according to the Superfi- 
cial Content at the End thereof. 


Boo 556 9000 62 500 
G00 G625| 10000} 69 
Bhs 


1006 694] 20000'138 
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PROP. Ik 


To meaſure Round Timber which is Hollow : or a- 
ny other Hollow Body. 


If Hollow Timber be to be meaſured, firſt 
meaſure the S::ick as though it were not Helow, 
then find the So/idiry of the Concavity, as rhough 
it were Maſſie Timber, then ſubſtract this laſt 
found Content, out of the whole Content be- 
fore found, the remainder is the Content of 
that Hollow Body. 


PROP. IIL 
To Meaſure Tapering Timber, or Stone, 


Thoſe T apering Bodies are either Segments of 
Cones, or Pyramids : now the way to meaſure 
ſuch bodies, is demonſtrated in Prop. the 4. and 
5. $3. Chap. 4 : But now to find the Content 
of theſe Segments do thus: meaſure the Solidiry 
of the whole Cone, or Pyramid,and then find the 
Content of the Top part thereof cut off, ( as if 
it were a Cone, or Pyramid of it ſelf) and the 
Content thereof, deduct from the Content of 
the whole Cone, or Pyramid: fo ſhall the re- 
mainder be the Content of the Segment requi- 
red ; which reduced into Feet gives the Solid 
Content of that Piece of Timber in Feer. Now 
to find the length of the Top part cut off, from the 
Cone, or Pyramid, ſay, 

As the Difference of the breadth of the two Ends, 

To the length between them : 

R 4 So 


6, 2. 
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So is the breadth of the greater End, 
To the whole lengrh of the Cont, or Pyramid. 


| PROP. IV. 


How to find the Solid Content of any Solid Body, in 
any ſtrange form, ſuch as Geometry can give:no 
Rule for the meaſuring thereof. 


Theſe ſtrange forms are either Branches in 
Metal, Crowns, Cups, Bowles, Pots, Screws, 
x or Twiſted Balliſters," or 

* Wheſe Surface is any other Irregular: Solid, 
Er + cetes har keep nor in thick 
but it may alſo be called P&1S ou Quantity » but 
a Helix, a Twiſt or are thicker in one place, 
IWreath, &c. than in another, fo that 

no man by Geometry, 1s 
poſſible to meaſure their Solidiry. F 

Now for the finding the Content of any ſuch 
like Irregular Body in Inches or Feet, do thus : 
Cauſe to be made a Hollow Cube, or Parallelepipe- 
don, ſo that you may mcaſure it with an Inch- 
Rule without Difficulty ,and ſo ro know the true 
Content of the whole, or any part thereof at 
pleaſure within the Concavity : Then take ſome 
other convenient Veſſel, and pur pure Spring- 
water therein ; then having filled the Vellel to 
a known Meaſure, make a Mark preciſely 
round the very edge of the Water, then take 
the /o/id body and pur it therein, then take out 
as much of the Water (as by mcans of tho 
body put therein) is ariſen above the Mark, 
untill che Water do juſtly touch at the Mark 
egain : then put the Water taken forth into the 

Hollew 


"3 7 W_ TT PWC. 
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Hollow Cube, and find the ſolid Content thereof 
( being transformed jnto a Cubick Body ) in 
Feet, Inches, and parts of an Inch : Which Con- 
rent is the juſt /o/idiry of the Body put into the 
Water. (Archimedes by this Propoſition found the 
deceit of the Crown of Gold which Gelo the 
Son of Hiero had vowed unto his Gods : now the 
Workmen had mixed Silver with the Gold, 
- which Theft was diſco- 
vered by the great skill 
of Archimedes) *, And 
herein you muſt be very 
curious not to ſpill any | 
of the Water, or take out of the Veſſe), or pur 
into the Hollow Cube, any more than the juſt 
quantity ariſen above the Mark, for if you do 
ic willproduce infinite Errours, and thus ma 
the Solidity of any Irregular Body be found. 


& Viturvius lib.g.cap 3. 


CHAP. 


& 


* See Procl. lib.2. cap. - 
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CHAP. XL 


Of GAUGING. 


neceſſary to be noted, yet both controver- 

ted. Firſt, that ſeeing all manner of Casks, 
made to hold Liquor in, are for the moſt part 
the Trunk of a Sphereroid, cut off with two 
Circles, at Rightangles with the Baſe, and there- 
fore Irregular, Therefore they muſt, firſt be re- 
duced into a Regular Proportion. And the 
ſecond thing neceſſary to be noted, is to find 
the true quantity of an Ale, or Wine-Gallon ih 
Cubick-Inches or partsof a Foot, that thereby the 
Content of the Yeſſe! or Cask in Gallons may be 


known. 


FT: GAUGING there are two things chiefly 


SECT. 
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SECS 


Of Gauging any Beer, Ale, or Wine-Cask, 
alſo any manner of Brewers Tuns. 


PROP. L 
To find the Solid Content in Inches of any Cask. 


| Shall follow Mr. Oughthred's method,which is, 

Take the Diameter of the Cask both at Head 
and Buzg, by which find the Area's of their 
Circles, which done, then take two thirds of 
the Area of the Burg, and one third of the 
Area at the Head, which added together, ſhall 
be the Mens Area of the Cask ; which multi- 
plyed into the length of the Veſſel, it will ſhew 
how many /vli4 Inches are contained therein. 

Example : Suppoſe the Diameter at the Head 
of a Veſſe! be' 18, and at the Bung 32, and 
length is 40 Inches. 

Now I find the Aggregate of the two Circles 
to be 620, and 989, Crbick Inches : which mul- 
tiplyed by 40, the length, produceth 24839, 
& Cubick Inches, for the whole Content of that 
Cask in Cubick Inches. 


PROP. 
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PROP. Il. 


To find the Content of a Veſſel in Wine, or Ale 
Gallons, 


The Wine Gallon is eſtabliſhed by the Con. 
ſent of Artiſts, in theſe and other Nations, 
to contain 231 Cubick 
* See Mr. Oughthred [aches *. Yet Dr, Wybard 
in his Book, of the Cir- -ffirms it to be ſomewhat 
os 4g. wp 13” leſs, to wit 225, at moſt : 
Gunter #n his Book of the TI Ale: Gallon contains 
Croſs-ſtaff, part 21, chap. ' 282 Cubick Inches, accor- 
the 4. ding tv - the Eſtabliſh- 
ment- of - Exciſe. Here- 
in Artiſts differ ſomewhat- in their Experi- 
ments. | 
Now having already ſhewed how to find the 
Content in Inches of any Cask, I now come to 
ſhew how to find the Content' in Gallons, of 
any Beer, Ale, or Wine Cask, which is thus : 
Divide the Number of Inches .given by 231, 
for Wine Meaſure, and 282, for. Ale Meaſure. In 
the former Example I find the ſaid Cask to con- 
tain 107, 53 //7me Gallons, and 88, 8, &c. Gal- 
lous in Ale Meaſure. 


PROP. BL 


How to Gaugs or Meaſure Brewers Tuns, &C. 


Thoſe Tuns are moſt commonly Segments of 
Cones or Pyramid, whoſe Baſis is either a Square 
Parallelogram,Circle, or Oval ; to meaſure which, 

let 


of 


To Cl 
be 
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let their form be what it will you muſt do thus. 
By the former Rules of Meaſuring ſuch Seg- 
ments or Bodies, you muſt find their Solid Con- 
tent in Cubick Inches, ( as in prop. 3.6. 2. chap. 
19. ) which Content divide by 282 Inches, (the 
Inches in one Gallon) it ſheweth the Contenc- in 
Gallons, and dividing the Gallons by 36, ( the 
number of Gallons in a Barrel) it ſhews the 
Content in Barrels. 


4 doth a —_ IE th ithe tt —_— 


— 


SE .C TI 


Of Gauging or Meaſuring, and the Moulding 
of Ships. * - |: OLIN 


PROP.:1.: 


To Gauge a Ship, thereby to find how many Tins 
ber burthen is, ' AA leet, | 
-N. the:; Gauging or Meaſuring of Skps, 

Naupegery,. or Ship-I/rights, obſerve theſe 
. three Particular Rules :: Fir, that if you 
meaſure the Ship within, - ybu ſhall find the 
Comtent, or the- Burthey the.Ship | will hold or 
take in. . Secondly, if the Ship. be meaſured on 
the outhde, ito- her /ight mark as ſhe ſwims be- 
ing unladen;- yau ſhall have the Content of the 
Empty Ship. ., Thirdly, but if, you meaſure from 
the /;ght mark, to her full dravght of Water be- 
ing /ader, you ſhall have the. true Burthen 

' Uef che Ship. Now 


6. L 


254 Of Gauging. 
Now to find rhe Content of the King's Royal 


| Ships : Meafiwe 'the length ' of the Kee/, the 


breadth of che Afid-fhip Beam, and the depth of 
the Hold : which three multiply into one ano- 
ther, anddivide their Prodett by '100 ; ſo ſhall 
yon find how many Tuzs her Barthen is. 

But for. Merchant's Ships, which give no al- 
lowance for. Ordnance, Maſts, Sails, Cables, 
Anchors, &c. which are all a Burthen, but no 
Tonnage, you muſt divide the produtt by 9g, 
ſo ſhalltheir true Burthen be found. 


PROP. II. 


By knowing thy Meafure of a Sbip; of one Burthen, 
to make another Ship, of the ſame Mould, whicl 
ſhall be double, or triple, or in any proportion, 
either moys or leſs then the _ ſaid Ship. 
Firſ# you ſhall multiply the Keel Cabically ; 

and in like manner every Beam ; the Mid jbip 

Beams multiply them Cabzally; and alſo the 

Reaking of the Ship, both at Stem, and Stem- 

Pot, -mwltiply them Cubica/ly; "likewiſe the 

principal Timbers, that doth . would the Ship, 

multiply them Cubically ; and the depth of 
the Hold, multiply. it Cubicaity.;' arid fo conſe- 
quently: every: Place, or Placer, which doth 
lead any work, multiply them Cubically ; then 
3f.: it bo required to have a Ship as big again, 
or thrice as big' 3 double, or triple each _ 
tive Cubical nuwrier ; then by. prop. 9. F. x. ap 
xz : Or by prop. 4: $. 2. chap. 2. fund the Cute 
roots thereunto.belonging ; then according-unto 
theſe refpective Numbers, make your Ker, 
your Timbers, "Beams, Of, | which being done, 
you ſhall. make a Ship of the Moyld and Pro- 
portion deſired. CHAP. 
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CHAP. XIL 


of DIALLING. 


— 


OROLOGIOGRAPHIA, « 
the Art of DIALLING, #* an 


Art Mathematical, which demonſtrateth 
we Diſt in&ion of Times, by the Sun, Moon 
and Stars, whereby the Time of the Day, or Night, 


may be known* , Now 
the Demonſtrative de- 
lineation of Dials, con- 
liſteth chiefly in the find- 
ing out the Howr-lines, 
and their true diſtance 
one from the other : 
which lines axe great Cir- 
des of a Sphere, which 
being projected on a 
"wars Saperficies, become 

eight-lines. ; -., which 
lines da continually va- 
ry,according asthe Planes 
on which they are deſert 
bed, or projected, do lie 


* Which doth appear 
to have been in uſe 4- 
beve this 2400 Nears, for 
King Achaz had & Dial : 
This Art requireth goed 
Shill in Geometry, and 
Aſtronomy : Now Cteſibi- 
us that famous Philoſo- 
pher meaſured the Hours 
and Times by the orderiy 
running of Water. Then 
by Sand was the Hours 
meaſured. After that hy 
Trochilike withWezghes, 
and of late with Trochi- 
like with Springs. 


ltuated in reſpect of the Horizon of the Place.” 


Now 


of Dialling, 

Now a Dial! may be made on any Plain Super- 
ficres, for all Plain Superficies are Poſited either 
Perpendicular, Parallel, or Oblique, tythe Horizon 


of the Place, in which the Plane is ſeated. 
In the delineation of all which Dials in this 
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Chapter deſcribed, ( which areithe moſt Emi- 
nent, and uſeftll Dlals now uſd? I Have uſed 
this Method : Fir/t, I have ſhewed how to de- 
lineate them by Geometrical Projettion, by Scale, 
and Compaſs only: and ſecondly how they may 
be deſcribed by Arichmetical Calculation, of both 
which have been-very plain andlarge. 


"Y = 

. . [ . 

——_ -” VO —_ ” _ F4 
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SECT", 


of the Delineation and Projedlion of ſundry 
moſt uſefull Dials. i9:refl ap 
PROP.'L-. 


How to draw the 
: Plain. Ns 
"AN: EquiniGial' Plane, is ſuch which lieth 
| Parallel. amo., the-Equimettiah, and: is an 
Horizontal Plane,: under the Pie, This is the 


Hour-lines, 6n ar Equinottial 


firſt and plaineſt kind” of Dials, 'afhd is made 
after this manner: Firſt deſcribe - rhe Circle 
A, W, E,R, - for your Plants,” then Croſs it 
Fig. 64. with the two Diameters EW, and AR. Then 

divide the Semicircle E, W,/ R; into 12 equal 
parts. in. the points ©,©,©, &e. -(Fhen from 
the Center Q, - and throught the ſaid- points 


draw 
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' draw fireight lines, which ſhall be the true 6. i: 
Hour-lines belonging unto this Equmot:al Plane. | 
Now becauſe theſe Planes are capable of re- 
ceiving all the Howur-lines from Sun-riſng unto 
the Sun-ſetting, in Summer ; therefore the Hour- 
lines of 4, and 5; in the Morning; andy, and 8, 
in the Evening ; muſt be delineated as youſee 
donein the Figure : Theſe Hours may be ſub-di- 
vided into half Hours, and Quarters : The Fig. 64 
Srile of this Dial, muſt be a ſtreight Pim, or 
Wyre (et Perpendicnlar, to the Plain, on the Cen- 
ter Q, and of any convenient length. This Dial 
may be made for any Latirude, and is of good 
uſe for Seamen, and others. 


PROP. II: 
How to draw the Hour-lines on a Polar Plane, 


A Polar Plane is one that , lies Parallel unto 
the Pole; and under the Equino#ial is an Hori- 
zontal Dial: the way to make this Dial is thus. 
Firſt draw the line AB, for'the Horizontal line 
of the Plane ; and croſs it at the Middle at right 
engles, with the line 12, Q,, 12, which is the Fig. 64: 
Meridian or Hour line of 12; Then upon the : 
lne 12, Q 12, either above or below the point 
Q, aſſume any point as S, then ſetting one foot 
Hour Compaſſes in S, deſcribe the Semicircle 
D, which divide into 12 Equal parts, in 


- the points ©, ©, ©, &c. Thenlay a Ruler un- 
1 FtoS, and unto the ſeveral points ©, ©, ©, ec. 

and it will crofs the line AB,inthe points x, x, x, 
i &c. Then through thoſe points draw ( by 
$ Yprop. 4. 6. 1, chap. 4. ) right lines all Parall:/ 
N S uritg 
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$ 1. unto 12Q:12, and: ſo is your Dial finiſhed. 
Then according unto the breadth of the Plane, 


Fig. 65. 

* Which may be ei- 
ther a Pin of the length 
of Q'S, placed on Q, and 
Perpendicular anto the 
Plane, or #t may be a 
piece of braſs or elſewhat 
of the breadth of 12, to 


3, 0r 9. 


you may proportion 
your S:ile, *Whoſe height 
muſt be equal to the di- 
ſtance between the two 
Hour-lines 12, and 9, or 
12, and 3, and then will 
the ſhadow of the upper 
edge thereof ſhew the 
Hour of the day : The 


height of the S::/e, is alſo found thus. 
As the Tangent of the Hour-line 4, or 5, 
To the Diſtance thereof from the Meridian. 


So is the Radins, 


Tothe Height of the Stile. 
Then for the other Heur-line, ſay, 


As the Radius, 


To the _ of the Stile. 
So i the Tangent of any other Hour-line, 
To the Diſt ance thereof from the Meridian line; 


PROP. 1. 


Hew to draw the Hour-lines on a Meridian Plane, 
which is an Eaſt, or Weſt Dial. 


A Meridian Plane ſtands upright directly in 
the Meridian, and hath two Faces, one to- 
wards the Eaſt, and the other towards the 


Weſt. 


Now admit it. be required to. make a direct 

Fig. 66. Eaſt Dial, in the Latitude of 51* 32/ : let A,B, 
C, D, be a Dial-plane, on which you would de- 

{cribs a Dire Eaſt Dial, on the point D, de- 


{cribs 


. 
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tribe an obſcure Arch HG, with the Radius of $.N 


four line of Chords, then take 38* 29, the 
Zomplement of your Latitude, place it from G 
© L; then draw DL quite through the Plane ; 
Then toproportion your S:4/e unto your Plane, 
ſo chat all the Hours may be placed thereon, 


rom Sun-riſing to 11 4 Clock. Aſſume two Fig: 66, 


ints in the line LD, asK, for 11; and I for 
lhe 6 a Clock Hourlines ; then draw 6, I 6, 
and 11, K 11, Perpendiculur toLD. This done, 
ith the Radius of your line of Chords on L, 
rike the Arch OP, 2nd from P, toO, place 
5* oo/ ; and draw OK, to cut61I6, in M, fo 
all IM be the height of the S::/e proportioned 
unto this Plane; which may be aViate of Braſs, 
whoſe breadth muſt be equal to the diſtafrice 
tween the Hour-lines of 6, and 9, which 
uſt be placed Perpendicular ts the Plane, on 
he line 6, I 6, whoſe ſhadow of the upper 
ge; ſhall ſhew the Hour of the day. Now 
o draw the Hour-lines, with the Radius of 
our /ine of Chords, on M ſtrike the Arch QN, 
hich divide into 5 equal parts in the poihts 
» @, ®, &c. Then lay a Ruler from M un- 
o each of thoſe points, and it will cut the line 

K in the points #, #, *; &c. through which 
Þoints (by prop. 4. $ I. chap. 4.) draw Parallels 
o61I65, as. the lines 57, 88, &c. which ſhall 


n the Morning, till 11 before Noow. Then for 
he Hour-lines of 4; and 5, you muſt prick off 
5 as far from6, as6isfrom 7; and 4, as far 
(2s 6 is froms$; and draw the Hour-limes 55, 
and 44, as before. Thus is your D:a/compleat- 
'td, and in the forming of which, you have 
S 2 madg 


the true Hour-lines of an Eaſt Plane, from 6 Fig. 66, 


$ 1. 
Fig. 65. 


Fig. 66, 
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unto 12 Q 12, and ſo is your Dial finiſh 
Then according unto the breadth of the P/ 
| you may Pproporti 

* Thich may be ei- yourStile, * Whoſe hei 
ther a Pin of the length muſt be equal to the 
of QS, placedon Q, and ftance between the t 


Perpendicular unto the . 
Plane, or #t may be a Hour-lines 12, and 9, 


piece of braſs orelſewhar 12, and 3, and then 
of the breadth of 12, to the ſhadow of the upp 
3, Or 9, edge thereof ſhew t 
Hour of the day : T 
height of the S::/e, is alſo found thus. 
As the Tangent of the Hour-line 4, or 5, 
To the Diſt ance thereof from the Meridian. 
So is the Radins, | 
Tothe Height of the Stile. 
Then for the other Heour-line, ſay, | 
As the Radius, 
To the Height of the Stile. | 
So # the - nh of any other Hour-line, 
To the Diſtance thereof from the Meridian lin 


PROP. 1I.. 


How to draw the Hour-lines on a Meridian Plank. 
which is an Eaſt, or Weſt Dial. 


A Meridian Plane ſtands upright directly 
the Meridian, and hath two Faces, one t 
wards the Eaſt, and the other towards t 
Weſt. 

Now admit it be required to make a dire 
Eaſt Dial, in the Latitude of 51* 3Y : let A, 
C, D, be a Dial-plane, on which you would d 
ſcribe a Dire Eaſt Dial, on the point - d 

cri 


your line of Chords, then take 38* 29, the 
Complement of your Latitude, place it from G 
to L.; then draw DL quite-through the Plane ; 
Then to proportion your S:/e unto your Plane, 
ſo rhat all the Hours may be placed thereon, 


from Sun-riſng to 11 @ Clock. Aſſume two Fig: 66. 


points in the line LD, asK, for 11; and I for 
the, 6 2 Clock Hourlines ; then draw 6, I 6, 
and I1, K 11, Perpendicular toLD. This done, 
with the Radizs of your line of Chords on L, 
ſtrike the Arch OP, 2nd from P, to O, place 
15* oo ; and draw OK, to cut6I6, in M, fo 
ſhall TM be the height of the Sr:/e proportiotied 
unto this Plane; which may be aViate of Braſs, 
whoſe breadth muſt be equal to the diſtafice 
between the Hour-lines of 6, and 9, which 
muſt be placed Perpendicular to the Plane, on 
the line 6, I 6, whoſe ſhadow of the upper 
edge; ſhall ſhew the Hour of the day. Now 
to draw the Hour-lines, with the Radius of 
your /ine of Chords, on M ſtrike the Arch QN, 
which divide into 5 equal parts in the poihts 
O, ®, ®, &c. Then lay a Ruler from M un- 
to each of thoſe points, and it will cut the line 
IK in the points #, #, *; ec. through which 
points (by prop. 4. $ I. chap. 4.) draw Parallels 
wo6T 6, as. the lines 57, 88, &c. which ſhall 


in the Morning, till 11 before Noow. Then for 
the Howr-lines of 4; and 5, you muſt prick off 
5 as far from6, as6 is from 5; and 4, as far 
as 6 is froms$; and draw the Hour-lines x55, 
and 44, as before. Thus is your D:a/compleat- 
ﬆd, and in the forming of which, you have 

S 2 madg 
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ſcribe an obſcure Arch HG, with the Radius of Þ* 3 


be the true Hour-lines of an Eaſt Plane, from 6 Fig; 66; 


I on Ee ct i mi 


Fig. 67. 


Fig. 68. 
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made both an Eaſt, and a Weſt Dial ; which is 
the ſame in all reſpetts, only whereas the Arch 
H G, through which the Equine#:al palled'in 
the Eaſt Dial, was deſcribed on the right hand 
of the Plane, in the Weſt it muſt be drawn on 
the left hand, and the Howr-lines.. 4, 5, 6, 7, 8, 
9, 10, and 11, in the Forenoon in-the Eaſt Dial, 
muſt be 8, 5, 6,5, 4, 3,2, and 1, in the Weſt in 
the Afrernoon ; as in the Figure plainly appear- 
eth : Now you may find the diſtance of the 
Hour-lines from the Subſtile, by this Analcgy or 
Proporticn. 

As the Radius, 

To the Height of the Stile. 

So is the Tangent of any Hours diftance from 6, 

To the diſtance thereof from the Subſt ile. 


PAOQOP. ©. 


How to draw the Hour-lines on a dire South, and 
Nerth Plane, 


This Plane or Dial muſt ſtand upright, ha- 
ving his face or Plane, if it be a South Dial, di- 
rectly oppoſite unto the Sourh ; but if a North 
Plane, direftly- oppoſite unto the North ; now 
admit it be required to make a Dirett South Dial, 
for the Latitude of 51* 32/ : To make which 
firſt deſcribe the Circle ABCD, to repreſent an 
Evett dirett South Plane, crois it with the Dia- 
meters CB, and AD, then our of your Line of 
Chords take 38* 28”, the Complement of the La- 
titude, and ſetit from A, unto a, and from B, 
unto b, Then lay a Ruler from C unto a, and 


it will cut the Meridian ARD, in P, the Poles = 
eng 


ig 
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6. x. other hath the North Pole of the World eleva- 
red above it, and beholdeth the North part of 
the Meridian, The Hour-limes of 9, 10, 11, or Tr, 
2, and 3, is not expreſſed on this Plane, becauſe 
12, repreſenteth 12, at Midnight ; neither are 
the other ſaid Hours exprefſed, becauſe the Sun 
is never above the Horizon, at ' thoſe Hours; 

Fig. 69. Therefore the North Dial is capable only to 
' receive theſe \Howrs, namely 4, 5, 6, 7, and 8, 
in the Morning ; and-4, 5,5,7, and 8, at Night; 
as doth plainly appear in the Figure: Now the 
diſtance of the © Howur-lmes from the Meridian, 
may be found by this Analogy, or Propor- 
tion. | 
As Radius or S. 90®, 
To SC. of the Latitude. 
So as T. of the Hour from Noon, 
To T. of the Hour-line from the Meridian. 


PROP. V. 


How to draw the Hour-lines on an Horizontal 
' Plane. TS 


This Horizontal Plane, or Dial, is one of the 
beſt and moſt ufefull Dzals in our: Oblique He- 
m1/phere : Admit” it be required to: make an 
Horizomal Dial, for the Latitude of 51* 327: 

Fig. 70. To make which, firſt deſcribe the Circle AB 
| CD, which repreſenteth your Horizontal Plane, 
Then croſs it with the two Diameters ARC, 

and BRD, Then take 51* 32/ outof your* Line 

of Chords, and ſet it from B, to a, *and from C, 

to b, Then-lay a Ruler from A, unto a, and it 

will cut the Meridian BD, in P; the Pole of the 

World, 
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World, Then lay a Ruler from A, unto b, and 


it will cut ABD the Meridia», in the point AX, 
where the Equino#ial cutteth the Meridian,then 


6. r. 


through the three points A, /E, and C, draw F;g. 79. 


the Equinottial Circle, whoſe Center isat H ; 
(and found as in the former propoſition) Then 
divide the Semicircle ADC into 12 equal parts, 
in the points @, @, ®, &:. Then lay a Ruler 
to R the Center: of the Plane, and on thoſe 
points, ſo ſhall 'the Equino&ial Circle AFC, be 
by it divided into 12 unequal parts in the 
points KF, *X, *, #, &c, Then a Ruler laid unto 
P the Pole of the World, and thoſe Points, ſhall 
cut the Semicircle CDA in thoſe Points IF, J, TJ, 
&. Laſtly, from the Center R, and through 
thoſe Points, let there be drawn right lines, 
which ſhall be the true Howr-lines of ſuch an 
Horizontal Plane, from 6 in the Morning, untill 


6 at Night ; but for the Hours of 4 and 5 in Fig. yo. 


the Morning ; and 7 and 8 in the Evening ; 
they are delineated by producing 4and 5 in the 
Evening, through the Center R, and 5 and $ 
in the Morning; extending them out, unto the 
other ſide of the Plane, fo ſhall you have thoſe 
Hour-lines alſo on your Plane delineated as you 
ſee in the Figure. The Stile of this Plane may 
be a thin Plate of Bra/;, cut exaftly unto the 
Quantity of an Angle of 51* 32, and ſet Per- 
pendicuzar on the Meridian line, tor the forming 
of this Srile take out of your Line of Chords 
51* 32/, and ſet it from D, unto e, and draw 
Re, which ſhall be the Axis of rhe S:i/e, you 
may alſo prefix the Halves, and Quarters of 
Hours, in the very ſame manner as the FHewrs 
themſelves were drawn. 


S 4 | Now 


—_ — —— 
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$: 3: 


Fig. 70. 


Now to find out the diſtance of the Hour-lines 
from the Meridian, ſay, yg 

As the Radius or S. 90*, 

To the S. of the Latitude. 

Sos the T. of the Hour from Noon, 

To the T. of the Hour-line, from the Meridian 
Line. | 

Theſe kinds of Dal: being ſo frequently uſed 
with us, in this Oblique Sphere, for the help 
of the ſpeedy delineating of them, I have an- 
nexed hereunto the Table of Longomontanus, 
wherein the Hour-lines, for many Latitudes, are 


calculated. 


A 


A Table 
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A Table ſhewing the Diſtance of the Hour: 
lines from the Meridian, m theſe 
Degrees of Latitude. 
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The Hours from the Meridian. 
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PROP. VL. 


How to draw the Hour-lines, on an Eret declining 
Plane, | 


Theſe Plane: are made to fet on the ſides of 
Fig. 51. Houſes, wherein the Meridian is always a Per- 
| pendicular, drawn on the Plane, in whoſe top 
is the Center, where the Subſtile, and the Hour- 
lines all meet. 

Now before we can delineate the Hewr-lines 
on any ſuch Planes, two things muſt be given : 
As the Latitude of the Place, and the Planes De- 
clination ; by having which we muſt find theſe 
three things : wiz. The Poles height above the 
Plane. The dift ance of the ſubſtile from the Meri- 

dian. And the Plane's difference of Longitude. 
l For the finding of which Requiſites, by Geo- 
metrical Projettion, we deſcribe on the Dzal 
Plane, theſe Circles of the Sphere, viz. The 
Horizon, Meridian, and Equinotial, which be- 
ing deſcribed in their true Poſition, on the }} - 
Fig. 71. Plane, we proceed thus. 
Admit it be required to make a Dire&. South f 
Dial, on an Erett, Dire&t South Plane, Declining 
, 


Weſtward 24 20/, in the Latitudeof 51* 32”. 
Now in order to find the requiſites before 
mentioned, deſcribe the Circle ZHNO, and 
croſs it with the two Diameters ZQN, and H Þ} /” 
QO: now Z. is the Zenith, N the Ngdir, ZQN th 
the Hour-line of 12, HQO the Horizon. Now {| WV! 
ſeeing the Plane declines S. W.'34* 20/ : make f % 
N a,and O b,each equal to 34 20: Then a Ruler Þ _- 
layed from Z,toa, will cut the Herizon in Ins gt 
ut 
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South point of the Horizon,throughwhich draw 
the Meridian ZSN, whoſe Center is at-Y,found 
as in the fourth Propoſition aforegoing : Then 
a Ruler laid from Z tob , will cut the Hori 


$. I. 


z0z in W, the Weſt point thereof. Now 


the Horizon and the Meridian being projetted 
on the Plane, take out of your line of Chords 
51* 32/, which place from H, unto c, and 
from N, unto d ; then lay a Ruler from W, 
unto c, -and it cutteth the Meridian in P, the 


Pole of the World. Then through P and Q, Fig. 7r. 


draw the line PQD, which repreſenteth the Axx 
of the World; and the Subſtilar line of the Dial, 
then lay a Ruler from W, to d, it cutteth the 
Meridian in X, fo is WAX two points through 
which the Equino&#1ial muſt paſs, whoſe Center is 
found as afore to be at M, ( being always in 
the Axis of the World) fo have you on your 
Plane the Hor:2o» HQO, the Meridian ZPSX 
N, and the Equino#ial LEKWG, deſcribed on 
the Plane as required, je” 

* Now {firſ# to find the Poles height above the 
Plane, which in this Scheme is repreſented by 
BP, Lay .a Ruler from G, unto P, and it 
thall cur the Plane in V, then meaſure the di- 
ſtance BV,-on your line of Chords, and you 
will find it to contain 34? 33/, Which is the 
Poles height above the Plane. 

Secondly, "To find the diſtance of the Subſtile 
from the Meridian Ttepreſented in the Scheme by 
the Arch ZB, or ND, which meaſured as afore 
will appear to be 18* o$/, the diſtance of the 
Subſtile from the Meridian. 

Thirdly, Tofind the Plane's Difference of Lon- 
gitude, which in the Scheme is repreſented by 


the 


Fig. 7I. 
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Fig. 71. 


Fig. 71. 


268 Of Dialling. 
the Angle YEPK, lay a Ruler from P, unto X 
and it cutteth the Plaxe in X, then meaſure the 
Arch DX, as afore, and fo will you find the 
Planes Difference of Longitude, to be 30? oo/ : 
Thus by Geometrical Projettion have we found 
all the three Requifites : Now to find them by 
Arithmetical Calculstion obſerve theſe Analogies 
of Proportions. 


_ 


1. For the Poles height above the Plane, fay, ' 
As Radius or S. 99", | 
To SC. of the Latitude 38* 28/, | 
$9 1s SC. of the Declination 65* 40/, [ 
To S. of the Poles beight abowe the Plane | 


34' 33" 


2. For the Diſtance of the Subſtile, from the 
Meridian, (ay, 

As the Kadius or S. 99* oo, 

To the S. of the Planet's Declination 24" 20/, 

So is TC. of the Latitude 38% 28/, 

To the 'T. of | the Subſtilar Diſtance from the 
Meridian 18* 1&/, 


. For the Plane's Difference of Lon itude, ſay, | 
" the SC. of the fates 18 ”» i 
To the Radius or $. 90% 00/, 

So is S. of the Subſtilar Diſtance 18® 10/, 
To the S. of the Difference of Longitude $0 Deg. | 


Or, it may be found thus. 

As the S. of the Latitude, 

To the Radius. 

S9 is the T. of the Declination, 
| Tothe T. of the Difference of Longitude requi-I} 7 ? 

d. Theſc 
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Theſe things found, we come now to ſhew . x. | 
how the Honr-lines may be projefted. To pro | | 
__ which obſerve, Firſt, to lay a Ruler from | 


the Pole of the World, to M. the Interſetion of Fig. 71. 


the Equinottial with'the Meridian, and it will | 

cut the Plane'in x, where begin to divide the | 

Semicircle I. x G, into 12 Equal parts in the 

Points @, @, @®, ®, &c. Then lay a Ruler 

from Q,, to every of thoſe parts,and it ſhall cut 

the Equime#1al ; and divide it into 12 unequal | 

| parts, inthe points #, KF, KF, #, &c. Thena | 

| WW Ruler laid from Þ the Pole of the World unto 'l 

8 exch of cheie points, ic will divide the Plane 

| into 12 unequal parts in the Points I, T,T, T, &c. 

| Then by a Ruler laid from the Center Q , to | 

| thoſe points, draw right lines, which ſhall be | 

| the true Hour-lines proper unto ſuch a Declining | 

1h Plane, as you ſee plainly demonſtrated by the 
Scheme. 

Now the Subſtilar line falleth in this Dial, 
juſt on the Howr-line of 2, in the Afternoon, be- 
cauſe the Plane declineth Weſterly. The Angle 
of the Siile is DOR 34* 33/. which may be 
either a Plate or Wyre, brought into ſuch an 
Angle,which muſt be placed Perpendicular to the | ! 
Plane, and directly over the Subſtilar line \ 


0—————_—_ 


D 2. 
Now the diſtance of the Hour-lines, from the 
Subſtilar line, may alſo be found by this Analogy 
or Proportion, 
As the Radius, Fig. 71. 
Tothe S. height of the Pole above the Plane. 
So is the T., of the Hour-line from the Meridian 
1) of the Plane, _ 
neſe Tothe T. of the Hour-line from the Subſtile. | 
Thus 


— —— 
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— Thus have you compleated your Dal; ag 
you ſee in the Scheme, and here you may take 
notice that having finiſhed a Weſ# Decliner, you 
have alſo made an Eaſt Decliner ; if you only 
convert the Hour-lines of the WeFt Decliner, in 
ſuch manner as you ſee in Fig. 72.0n the Eaſt 
Declizer, and compleat all as you ſee in that 
Scheme. | 
 ThusT have explained the making and de- 
lineating of the beſt arid moſt uſetull Dzals 
both by Geometrical Projetion, and alſo by A- 
rithmetical Calculations, 11 as brief and compen- 
dious a manner as poſlible. There are ſundry 
other kind of Dials, as Incliners, Decliners, and 
Recliners, which being not ſo uſefull, for bre- 
vity ſake, they are here omitted: As for In/ru- 
mental Dials, as Luadrants, Rings, Cylinders, 
ec. Which doerid on the Siin's height, I refer 
you to Mr. Edm. Gunter's Book, whereih they 
are largely deſcribed. * | 

As tor the Beautifying and Adorning of thoſe 
Digls, &c. by deſcribing on them the Equi- 
woctial, Tropicks, Parallels of Declination, Paral- 
Fels of the Sun's Place, Length of Days, the Sun's 
Rifing and Setting, Fewiſh, Ttalian, and Babylo- 
*'q Fours, Almicanthars, Azimuths, Circles of 
Poſition, the Signs Right Aſcending, Deſcending, 
Culminating, &c. I do adviſe you to conſult 
Mr. Gunter, Mr. Foſter, Mr. Wells, and Mr. 
HolwePs Works, all which Authors have very 
tearnedly ſhewed the deſcribing of them, by 
ſeveral large Schemes, and Figures, for the 

tainer Illuſtratiort thereof. By 

Now {ſecing the Latitude of a Place muſt be 
firſt known, before a Dial can be _ vt 6 

ave 
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I have therefore hereunto annexed a Table of $. x; 
the Latitudes of all the principal Cities, Towns, 
and Iſlands, in and about Great Britainand Ire- 
land; ſo that if you are to make a Dial, for any 
of thoſe parts, you may have recourſe to this 
Table, and make your Dia! ro the Latitude of 
that place, which you find to be the neareſt 


to the Place, for which you are to make your 
Dial. 


—  — 


A Table of the Names and Latitudes of all 
the Principal Cities, Towns, and Iſlands, 
in and about Great Britain and Ireland. 


| D. M. 
ENGLAND. | Falmouth 55 22 
Gloceſter an oy * 
D. M. | Guilford FI 12 
Rundel 51 o0| Hartford FI 54 
Bedford 52 15| Hereford 52 17 
Barwick 55 54| Huntington 52 30 
Briſtol FI 35 | pores 52 20 : 
Buckingham 52 10| London 5I 30 
Cambridge 52 20| Lincoln 53 20 
Canterbury FI 25| Leiceſter $2 45 
Carliſle 55 20| Lancaſter 54 15 
Chichefter 50 48| Northampton 52 24. 
Cheſter 53 19| Norwih 52 45 
Colcheſter 52 08 | Nottingham 53 00 
Dover 51 20| Newcaſtle $5 I2 
Derby 53. 00| Oxford Fl 50 
Dorcheſter 50 50 | Portſmouth 51 os 
Durham 54 56 | Plimouth 50 36 
Exeter 50 45 |Reding 5I 40 
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D. M.| D. M. 
Salsbury 51 12|St. Andrews 56 40 
Stafford 52 50 Skyraſſin 58 38 
Stanford 54 44 | Sterling 56 12 

Shrewsbury oO , - 

Truero 5o 30 

Wincheſter FI 03 IRELAND. D. M. 
Worceſter 52 25 Nrtrim 54 38 
Warwick 52 ZO Arglas $4. 10 
York 54 00 | Armagh 54 14 
— |Carterlagh $2 41 
Clare 52 34 
WALES. D. M:|c,,z- Fl 55 
Npleſey 53 28 | Droghedagh 53'55 
Barmonth 52 50| Dublin $3 55 
Brecknock 52 OI | Dundalke 53 52 
Cardigan 52 12 | Galloway 53 02 
Caermarthen 5I 56] Kenney 52 30 
Carnarvan 53 16| Kildare $3 00 
Denbigh 53 13 | Kings Town 53 08 
Flint 53 17 | Knockfergns 54 40 
Landaffe 51 35 | Kynſale © FI 41 
Monmouth 51 FI| Lymerick $2 30 
Montgomery FI 56| Queens Town 52 52 
Pembroke $I 46| Waterford 52 09 
Radnor - 52 19| Wexford 52 18 
St. David 52 00| Touball FI 53 
SCOTLAND. D. M-| ISLANDS. D. M. 
Berdeen 57 30 WW 2 o 48 
Dunblain 56 21 Portland bo ” 
Dunkel 56 45| Man 54 24 
Edenbrough 56 00| Limdey 51 23 
Glaſcow 55 58] Ferzey 49 12 
Kinſaile 57 44 | Garmzey 49 03 
60 06 CHAP. 
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CHA P. XIII, 


Of FORTIEFI CATION. 


m_. 


HE Utility of this Mathematical Art 

called Fortification, or Military Archi> 

tefture, is ſo well known, that it needs 
not my commendation, and therefore to ſpeak an 
thing thereto, were but ro light a Candle before the 
Sun. 

In the handling of this part of the Mathema- 
ticks, T ſhall be as brief as poſlible, yer as plain 
as can be deſired : In the proſecution of which, 
I ſhall uſe this Method. As Fir, I ſhall give 
you the moſt principal Definitions or Terms be- 
longing to this Art. Secondly, I ſhall preſcribe 
the moſt conducing Maxims or Rules herein 
obſerved. Thirdly, I ſhall ſhew how to deline- 
ate the Ground-line of any Fortification, accor« 
ding to the ſeveral Proportions,uſed by the beſt 
and moſt experienc'd Inginiers of 1aly, France, 
Holland and England ; Fourthly, I ſhalldeſcribg 
the Conſtruction of the chief and principal Our- 
works now in uſe; and Leafy, lay down ſome 
general Maxims or Rules, by moſt Modern Au- 
thors obſerved in m_ Fortifications, 


ECT, 
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$. 1. Of the Definitions of the, Lines, and Angles, 
belonging to the Printipal Ground work of 
any Regular Fortification, 


1. THE £xterior or outward Line, which 
Defin. boundeth the Rampart, at the Foot 
next the Dich, ay the principal atid only Line 
to be regarded & all. Regular, or Irregular For- 
i being the Baſis on which all the o- 
ther Lines, and parts of the Forrification doth 
depend. | 
2, The Exterior Polygon, is the outward ſide 
of any. Regular Figure , as in the Hexagecn 
( which Figure I ſhall make uſe of through this 
Tract) the ſe AA, is the Exterior Polygon, 
Fig. 73- 3. The Interior Polygon, is the inward fide of j 
any Regular Figure, as in the Hexagon is hoted p 
by any of the ſides berweetr Þ and P. ſ 
4 The Baſticn or Bulorkzs'that great work 
of any Fort, that advanceth its ſelf towards the et 
Campargne, and here are fix all marked with B, 
the lines which terminate them, are two Gor- th 
ges, rwo Flanks, and two Faces. thi 
Fig. 73. $5. The Demi-Gorge or Gorge-line PC, is half WM wy; 
the Entrance into the Baſtion, and terminates MW 1; 
the point C, whereby the Flank ſhall be raiſed. | 
6 The F!/avk is aftother Out-line of the Ba- Ml is Þ 
ftion-as CF, which terminuteth the Carraim, and 
Face. the 


7. The 


> on 3. EK. 
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7. The Face is the utmoſt-lihe of the Baſtion, $: te 


as FA, two lines-thereof doth form the Angle 
of the Baſtion A, or the Flanked Angle. 

5. The line forming the Flank FF, is aprick- 
ed line, made uſe of by the Dktch Inginiers, 
and others; _ 

9. The Capital is AP, part of the line com- 
ing from the Center ©, terminated at the 
point of the Baſtion A. 

10. The'Curtain is that: part of the Intericr 
Polygon CC, which lieth betwixt the two Baſti- 
0s D, and B. - 

11. Theline of Defence is NC, paſſing from 
A, the point of the Ba- + 
ſtion, to C the. Angle of , * Becauſe the length of 


the Flank, and- Curtain, —_— how's gyro 


and” ought never to ex- —O 
ceed 800 Engliſh Feet *. __ 

12. The line Stringent, is the line coming 
from the point of the Baſtion A, and prolonged 
on the Face AF, to the Curtain D, which ſhew- 
eth that DC,. the part of the Curtain, ( by 
ſome called the ſecond Flank 'will ſcour the Face. 

13. The Diameter of the Interior Polygon, is 
theline ©P,coming from the Center thereof ©. 

14. The ſhorteſt line from-the-Center unto 
the Curtain, is © m, Theſe are the Definitions of 
the principal lines, appertaining to the Ground- 
work of any Rega/ar Fortification, the Angles 
followerh. 


Fig. 94. 


Fig. 74- 


15. The Angle of the Center of the Polygon Fig. 94. 


is POP 
16. The Angle of the. Polygon PPP, is always 
the Complement of the Angle at the Center, or 


remainer unto 180 Degrees. 
T1 2 19. The 


Fig. 73. 


Fig. 73. 
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17. The Angleof the Triangle PPO is always 
the one half of the Angieof the Polygon PPP. 

18. The Angle of the Baſtion, or the. Flanked 
Angle FAF, is expoſed untothe Batteries of the 
Beſiegers, and formed by the two Faces, FA, 
and FA, which ought never to be leſs chan 60, 
nor much above 100 Degrees. 

19. The Angle of the-Eſpaule, or Shoulder, 
is formed by the Face, and Flank, as AFC. 

20 The Angleof the Flank CCEF, is formed 
by the Curtain, and the Flank, andismolſt com- 
monly a Right F-% but by ſome later Ingi- 
mers, is made Fruſe , or more than a Right 
Angle, or 9o Degrees. | 

21. The Angle madeby the twolihes Sitchant, 
At A is called the Angle of the Tenaile. 

22. The Angle forming the Flank, is CPF, 
which Angle is made uſe of by moſt of the Durch 


Inginiers, 


SE C T. IL 


Of General Maxims or Rules obſerved in 
Fortifications. , 


I, Hat all the parts of the Place, be of 
: Carnen Proof flanked, 3. e. defended 
Tom ancther place, which place is no farther 
diſtanc 
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diſtant than the reach of a A4usker-ſhoot, from 
* Becauſe the Defence the place to be Flanked 


Ls 
ought to be eafie, quick, _ defended ; 
certain, and of little 
charge, all which qualities the Musket hath and the Can- 
non hath not; therefore the Defence of Fortification 
ought to be meaſured by the Port of a Musket, and not by 
that of a Cannon, 


2. That in all the Place, there may be no 
part of the Wall, or outſide of the Ramprre, 
that is not ſeen from the top to the bottome 
of the Mote, or Ditch. 

3. That the Baſtions are large, and full of 
Earth, and not empty; the bigger: they are 
they are the more to be eſteemed, there being” 
the more room to intrench,in-caſe of neceſlity : 
whoſe Gorge let be at leaſt 35 fadems, and their 
Flank art leaſt 18 fadoms. 

4- That the Angle of the Baſtion, or Flanked 
Angle, be not much above 9o, nor -much lets 
than 60 Degrees, for in the former it would 
lie too very Obruſe, and open, at the Point; 
and in the latter it wou!d be too ſlender, 
and fo eaſily to be battered down, by the Ene- 
mies Cannon. 

5. That the Angle of the Flank may be ſome- 
what Obruſe; neither is there any more virtue in 
a Right-angle, than in any other, for the defence 
of the Forr. 

6. That the length of an extended Curtain 
be not above 135 Fadoms, nor the fing'e above 
8 Fadoms, nor be leſs than 40 Fadoms, to be 
well defended from two Hanks. 


E4 7. Thas 
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7. That the Rampire 'be ſo witle, that ſoa 
Parapet-of Earth Cannon proof may be ergted 
thereon, and a Teraplane left, full wide for the 
Ordnance to be recoiled. 

8. That the- More or Ditch be at leaſt 20 
Fadoms' broad, and as deep as-poſfible. Now 
dry Motes in great Cities are to be preferred 
before others, that are full of Water, to facili- 
tate the Sallies, the relief, and retreat of 
the Beſieged ; -and im ſmall Fortificatiovs the 
Mzres full of Water are the, moſt Eſteemable, 
becauſe in ſuch 'Sallies are-nort-neceſlary, and 
Surpriſes are very much tobe feared. 

9 that the Parts-that are moft 'iremote from 
the Center, be commanded by :thoſe which are 
neareſt to it., 

10. That -the Defence .of a Face is much 
ſtronger, when the Angle made by the Face, 
and Exterior Polygon is a great Angle; this 
Maxim is o very eſſential, that it will try the 
goodneſs of any Fortification whatſoever : 'Thus 
1 have deſcribed the 10 .chiefeſt 2axims, ne- 
ceflary for good Fortifications. 
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SECT..IL 


Of the Conſt ruition and making of the prin- 
'=*cipalt Ground-line of q Fort, atcording to 
" The moſt Modern ways, uſed by the \ta- 
han, Dutch, French, or | Engliſh Ingi- 


» 


--RierS, 
| 1, Of he lialian Fortifications. 


Ennaro Maria, Mathematician to the Ca- 

tholick King, wrote at Florence, his Ele- 
ments of Military Architetture entituled, Breve 
Trattase dejtle Moderne Fortificazioni, This Ita- 
lies Author was.a,very Learned and Skilfull 
Matbem atician, andtamous in his Nation. In his 
ſai Book Prinzged 3665, he makes the interior 
Po/ygon B2aoand not Jets than 40g Feer, his De- 
mi-Gorge, he makes z of it, and ſo for the Flazk 
of che; Lyadrangle. But for the Pentagon, and 
all-Figures above, he makes the Flanks i5 part 
of 'the Gorge rorg, and he placeth his Flank 
at Right Angles with the Curtain. 

Suppoſing his Interzor Polygon 1000 parts, his 
Gorges will be 125, and in the Luadrangle the 
Flanks will be 125, burof the Pexragon, and all 
above, 13S parts. For the Faces, he niakes 
them to fall on the third part of the Curtain, 


unleſs in the Square, which he allows no /econd 


Flank, 


x PROP. 


v. 3. 


9. 3- 


Fig. 74 
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PROP. I. 


To fortifie a Hexagon according to this Author's 


Proportion. 


Firſt deſcribe the Hexagon PPP, &c, then 
divide the Interior Polygon PP, into. 1009 equal 
parts, take 125 for the Gorges, and ſet it from' 
P-to C. Thenon Craiſe a Perpendizular, make 


it equal to 138 parts, for your Flanks CF, then 


draw the Face AF, falling on the third part of 
the Curtain-CC, at ND), and ſo do on every Ba- 


ſtion, untill the work is compleated. 


IT. Of the French Fortifications. 
| T 


Monſieur De Ia Mont, in his Fortifications 


A 


Offenſive, and Defenſive, printed 11671 : And 


Monſieur Maneſſon Mallet mn Ins late work, in- 
tituled Travaux de Mars, printed 1672, a gn! | 
rt 


eth theſe proportions for the laying down 
Ground-line of a Fort. 
Both theſe Authors make the Interior Polygon 

#68 Engliſh Feet, which they divide into 5 

arts, and taking one for the Gorge 15 33 Feet. 
Both divides it into 4 parts, and takes one for 
the Capztal, that is 256 Feet. 
Fip. 7 Now our firſt Author De 1/2 Mont, makes the 
"2 14 Flank to ſtand at Right-angles and rakes 115; 
Feet for it, which is 4 of the Curtain, and fo 
draws the Baſtions, in all fave the Luadrangle, 
and Pentagon, which he makes to have no ſecond 


Flank. 


PROP 
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PROP. IL 


To faortifie a_Hexagon according to the Proportion 
of De la Mont. a 


Firſt deſcribe your Hexagon P,P,P, &c. Now 
ſuppoſing your Interior Polygon PP, 1000 parts, 
the Capital '333, the Gorge 200, and the Flank 


150 parts, rake out of your Triangular Scale Frg. Fig. 74 


75 , ( which is made for the more ſpeedy de- 
lineation according to this proportion of De 1a 
Mont ) PA for the Capital, and prick it off 
from PA, on all the Baſtions.' Then rake PC, 
and prick off all the Gorges from P to C. Then 
take FC and prick it off at Right Angles, from 
C to F. i Laſtly draw all the Faces AF, AF, ec. 
ſo is your, Hexagon compleat, as required. 


PROP. IIL 


To -fortifie @ Hexagon according to Maneflon 
' Maller's Proportion. 


Now our Authour Monſieur Maneſſon Mallet, 
in his Works intituled Travaux de Mars, de- 
viates from our former Authour, only in this : 
that as De /a Mont did place his Flanks at Righr 
Angles, he places them at 98 Degrees with the 
Curtains, and leaves no ſecond Flank in all his 
Fortifications. 


Therefore having deſcribed the Polygon PP, Fig. 74- 


&c. divide PP into 1000 parts, prick off the 
Capitals PA 333, and the Gorges PC 200, then 
lay off the Flanks CF, 150 parts, at an Angle 

| of 


6. 3- 


hs. 
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6 of 98 deg. with the Curtain CC (byprop 5. 
"” <2 chap. 4.) and draw all the Faces, AF, AF, 
&c. Falling on C the point of the Flank and 
Curtain, 10 ſhall your Hexagon be: fortified as 
was required. | 


TH. Of the Dutch Forrifications. 


Fig. 74 The Emperour Ferdinand TIT. hath learned! y 
| altered the Method of Frizach, Dogen, Gold- 
man, and Faulhaberus, all which ' were Dutch 
Inginiers, and wrote large Volumes ' on: this 
Subject ; in his Works intituled Amuſſis Ferdi- 
nandea, publiſhed 1654 ; by turning their way 
of working by Angles, into working by 
Sides, : | 
Thys he fſetteth down a Catholick way of 
delineating che Sides, or Lines of any Fart by 
his 60 prop. thus, the Interior Polygon to be 66, 
the Capital 24, the Gorge 15, and the Flank 
12. Orin making the Interior Polygon 22, the 
Capital '8, the Gorge 5, and the Hank 4. Or 
yet making the Interior Polygon 1099; the 'Ca- 
pital 363, the Gorge 227, and the Flank 131, 
this is a Epirome of all che Dutch Fartifications, 
and is general excepting for the Square, which 
Fig. 74. muſt have no ſecond Flank. Ju, 


PROP. IV. 
To fortifie a Hexagon according to the Emperour's 


Proportzo 7. 


Firſt deſcribe the Polygon PPP;etc.: divide P 
P, &c. into 22 parts, take 8 for the Capuals 
PA, which 


— we 


, 
7 $ 
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PA, which prick off all cxoupd from P to A, F. 3. 


take 5 for the Gorges; which prick off all round 


from-C-to P, -then take 4 for the Flank CF, Fig, 74- 


which prick off all round at Right-angles from 
CtoF, laſtly draw the Faces AF, AF, AF, &c. 
So is the Hexagon compleated as was required. 


TV. Of :be Engliſh Fortifications, 


His late Majeſty of Great Britain Carolus TI. 
of ever blefſed Memory, hath much facilitated 
the Method of Count Pager, who in his For- 
tifications printed at Paris 1545, did. place the 
Flanks at Right-angles with rhe Line of De- 
fmnceand he works by the Exterior Polygon, Now 
His Majeſty places the Flank, at Right-angles 
with rhe line of defence of the” Interior Polygon, 
and works after another 'manner : Count Pagan 
makes the proportion of the Grgnd Royal Forg. 
Yuppoſing the Exterior Polygon to' d&'1000, 


I'make the Perpendicular MT robe 150, and ®8- 74- 


the Complement of the line of Defence TC to be 
185, which may ferve for a general proportion 
be the length what it will, only in a S$quarethe 
proportions muſt thus be altered in the Grand 
Royal Fort, the Perpendicular MT muſt be 162, 
1n the Mean R 144, and in the Perry Royal 126, 
the Complement of the Line of Defence for the 
Grand Royal Fort is 228, and for the Mean 


Rejal Fort 198, alfo for the Perry Royal Fort 198; 


PROP. 


Fig. 74- 
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PROP. V. 


How to fortifie a Hexagon according to Count 
| Pagan's Proportion. 


 Todelineate this Work draw a line, about 
the middle whereof as at M, ſet off MA, the 
half of the Exterior Polygon 500 parts, which 
makes the Exterior Polygon 1000, then on M 
( by prop, 1. 6. 1. chap. 4. ) raiſe the Perpend:- 
cular Mm, which make Me: MT Equal to1 hy 
then draw ATC, and ATC, then take 155, 
and place it from T to C, andto C, and draw 
CC for the Curran, thenon the points C raiſe WW « 
Perpendiculars CF, to the line of defence CA, I * 
for the Flanks, ſo have you alſo the Faces FA. | 
Then on the Points A fer off half the Angle of © 1 
the Figure, ta. wit 60? (as you ſee in the Ta- i A 
ble in page 38 and draw the lines OA and O I A 
A, f ſhallO be the Center of the Figure, and I Fi 


Fig. 74. PC the Gorge, and AP the Capirals : then finiſh I fir 


Fig. 74 


each Baſtion at your own diſcretion, and the I tif 
Work is finiſhed as required. | 


anc 

PROP. VL - 

| (> 

To fortifie a Hexagon according to the way preſcri this 
| [ by His Majeſty Carolus IL _ 


His late Majeſty C. 1 hath much facilitated 
this Work, as will appear in this following Ex 
ample, by making the line of Defence, ſtand at 
Right-angles with the Flank of the Interior 
Polygon, by this Table, which ſuppoſes the Int: 
rior Polygon to be 10900. Then 


Polygov 
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<— 


Polygons | 5|16]7]8]9 _— 
_— + ESSE 
Capital 399/437 [367 [333/312 ft 233 
| 
| HF 
Gorge-line 155156 203 242 232/216 300 


_— 


Now deſcribe the Hexagon PP, &c. Then 
divide the Interior Poligon PP, into 1000 parts, 
take 367 and prick off all the Capitals PA ; 
Then take 203 and prick off all the Gorges from 


Pto C. Now draw the lines of defence AC and Fig. 74- 


AC, &c. Then at C, ſet the Flanks at Right 
Angles with the line of Defence AC, ſo ſhall 
FC be the Flank, and FA the Faces, then 
finiſh every Baſtion, and your Hexagon is for- 
tiied as was required. 

i Thus have I ſet down the ſeveral Ways 
and Rules, for laying the fundamental Ground- 
line, from the moſt con- 
ſiderable Inginiers of br gen for _ 
this laſt Age, our of all yet # Regutar 
which it's moſt agreeable : 
to thoſe Authors, and to practice, to take 3 of 
the Interior Polygon for the Capital, } for the 
Gorge, and Flank, which leaves 5 for the Cur- 
zain, and let this be taken for a general Rule, 
where the Flank, and Curtain, ſtand at Right 
Angles. 


PROP 


$. 3. 


Caſe 1. 


Fig. 76. 


Caſe 2. 
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PROP. VIL 


By the Semicircle to lay down on the Ground, any 
of the former Fortifications. 


Having drawn the Plot of your Fort on Im- 
_ paper,, or Vellom, and if it be a Regular 
'oft you need not-deſcribe-ir but two' half' Ba- 
ftions fromthe Center, for that will be ſufficient, 
Having ſuch a Plate whoſe length is ſet down 
on each reſpective line, and all proper Angles 
exprelied, will. not only be uſefull for laying 
down the Work, but for finding the Solidity of 
the Ramparts, Parapers, and the other Earth 
Works Ge Fig 76. 

If it be in ſuch a Place, that from the Center 
of the-Forr, all the- Angles may be ſeen, place 
your Semicircleat Z, and lay off al) the An- 
gles of the Center, which here. is 60? ; then 
mark out the Diamerricab lines and making them 
their due length, as by your Plate they appear 
tobe, ſer Piquets, on.all the P, P* upright with 
the Plane, Then take up your Inſtrument and 
place-a Piywerat Z. Then lock-ſpit our all the 
Polygons PP; Then mark out rhe Gorges CP, 
then ſer our the' Flanks CF, either at Right 
Angles, or as. otherwiſe required. Then lock- 
ſpit out che Flanks CF,, and the Faces AF, ha- 
ving firſt ſet off the Capital PA, fo is the Fort 
lined out for the Grouna-l:ne. 

Burt if there be Houſes and Obſtacles in the 
way, that from the Center all may not be ſeen, 
then muſt you mark out any one ſide and mes- 


ſure it, and at each End et off the Angles - 
r 


| g 
loot 


e 18 


I 


Mes, 
T 
Nor 
from 
cordj 


ual 
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the Polygon, ( which Here is 120”) and draw , 4. 
ſide after ſide, untill all be finiſhed : Then fi- 
niſh the Baſtion; as before, and here great care 
muſt be had, or elſe you will run into infinite 
Errours. 

# But you have liberty Experimentally to 
alter any of the former proportions, as you 
have occaſion , and as will beſt ſerve the 
Place; as you ſee by the forrifying a 


ſtfeight lined Figure : Fig: 57. wherein Count Fig. 79. 


Pagan's or in Maneſſon's way it may not be al- 
lowed wittout ſome alterations. 


SECT. IV. 


Of the Dimenſions, and Meaſures of the 
Rampires, Foy Mote, Coridor, or 
Covert-way, and its Eſplanade, or Breaſt- 
work. 


0. 4- 


T HE Rampire's thickneſs and height, muſt 
receive its Determination from the Fudg- 
mat of the Igimiers, and Purſe of the Prince. 
The. Heipbe TS, muſt not exceed 18 Feer, Fig. 78. 
nor be leſs than Ten; the thickneſs may be 
from 50, to Bo RA, in all Royal Works, and ac- 
cording as Earth is to be had. The ſlope of the 
nward ſide of the Rampire TR, is commonly a 
oot for a foot, therefore RS, the Tal, will be 
qual ro rhe Height TS, fo if TS be 18, RS will 
& 18, if 15 then: 15 feer. The 


$. 3- 


Fig. 78. 
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The outward: Slope Q A, is generally pro- 
portioned 45 a Foot for a:Foot, ſo if the Height 
OQ be 18, the 7Talu OA, will be 9 Feet, &c. 

The Height of the Paraper ZD, muſt always 
be 6 Feet, the Exterior Height PM muſt be 4 
Feet, the thickneſs of the Parapet DQ, in light 
Earth muſt be 20 Feet, in ſtiff Earth 16, and in 
Solid. Rough Clay 14: Feet; ſuppoſe it be 18 
Feet, PM will be 4 Feet, MQ 2 Feet, LD 1 
Foot, ſo will the- lower thickneſs LQ be 2:1 
Feet. 

The Height of the Banquet VX. is 15 Foot, and 
thickneſs VL, 3 Feet. 

The Lizier muſt be made fo wide,as to ſupport 
the Rampire from ſlipping into the Ditch, and 
is taken from 3, to 10 Feet; the Morte or Ditch 
may be. from 7o, to 130 Feet broad, that is, 
from E to G, and the depth IF may be 8, 10, 
or 12 Foot deep, the little Ditch at the bottom 
of the Mote repreſented by c.q g, muſt be as 
large and deep as the Earth and Work will 
give leave. 

The Coridor and the Eſplanade or Breaſt-work 
on it, is left about 18 Feet wide, from G to C; 
on which is placed a Parapet, and Banquet, like 
that on the Rampire, which Parapet or Eſpla- 
»ade, muſt flope fo into the Campaigne, that a 
ſtreight line drawn from Z,the Top of the Ram 
pire, may terminate OFd, the Slope thereof. 
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PROP. VIIL v. 4: 
How to Iay down the Profile of the Work, according 
t6 this Table. 
Feet: 
The Baſe of the Rampart RA —<=—=— 70 
Height TS and QO _ «16 
Interior Talu RS ——— — 16 
Exterior Talu OA — g 
Baſe of the Parapet LQ, ————— 
Interior Height 'Z — - 6 
Exterior Height MP — 4 
| Exterior Tals MQ — 4 
þ Interior Tals QD —— — 
s, Breadth of the Banquet V, L —z 
» Height of i V,X — —; 
m 'The Terra Plana TV 15 
4s The Lizier AE — = , 3 R 
il The Mote's breadth EG —— - 112 Fg. +9, 
The Depth of it IF — o 
ork Breadth at us bottom FH ———- 88 
C; The Talus EI, or KG — 
like The Breadth of the little Ditch c g. 18 
ſpl The Depth of ir — -5 
tall The Corider GC 18 
Ram The Seat of the Eſplanade —_ 60 
; The Height CF ———— 6 


Now to lay down this Profile draw a line of a 
convenient length as RSOACGD for the level 

O e & Groundlline, then by your Scale of 20,” of 
30, at moſt in an Inch, repreſentitig Feet. 
Take out of it 950 _— 16 for RS, 3 


for 


> _ets 4% ao _ —_ 


_ + Atta i 


$. 4 for OA, 3 for AF, 112 for EG, 18 for GC, | 
Fig. 78. Paper (as in Fig. 58.) atS, O, I, K, C, raile or 


9. 5- 
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and 60 for CD, and mark - them off on your 


ler fall Perpendiculars ( by prop. 1, 2y OT 3. 9. 1. 
chap. 4.) then take 16 for ST, and OQ,, 12for 
IFand KH, and 6 for Cf, and drawRT, 
TQ,QA, EF, HG, cf, fd: Then from 
fer of QL 12, LV 3, QM 2, and LD x, an 
raiſe the Perpendicular; MP 4, DZ 6, and VX 1: 
Then draw VX, XY, YZ, ZP, and PQ,, an 
make the little Ditch by its meaſure, ſo is th 
Profile perfeCted : as for the Faus-Bray, they ar 
now out of uſe, therefore I omit them. 

The Solid Content of thoſe Earth-Work 
may eaſily be attained by the former Rul 
which Content being got in Feet, divide tha 
product by 324, the Quotient ſhall be the Se!/; 
Flores contained therein, a Flore being 18 Fog. 
fquareand 1 Foot deep. 


_ 


_— 


SECT. V. 


Of the Dimenſions and Conſtruttion of PI 
forms, Caveleers and Cazemats in t 


Flanks, 


I. ] ) Latforms are Plantations where G 
are to be placed, and are commo 
made of Plank, and Sleepers , there need k 


tor one Gyr, to be but one Platform, wh 'Wi 
m 
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- muſt be$Feer- broad next the Parapet, and 14 
Feet wide at the other End, and, their length 
ſhould be 18 Feet. had: ws b I 
2. Ari Embraſureis the Port- Hole made in the. 
Paraper, which towards the Gun--mult be 4, 
Feet wide, and towards the Campaigne 8 Feet 
wide, whoſe height muſt be proportioned unta 
the Wheel of the Carriage; and are'16, 18 or 
20 Feet allunder. 5 by 
3. Cavaleers or Mounts are Maſlly pieces of 
Farth raiſed on or near -the Rampart, above 
the Parapet, on: which Ordnance and ſmall ſhot 
may ,be planted: As to their Conſtruction IL 
ſhall follow the Method of Maneſpn, who pla- 
ces them in the Gorge of the Baſtron, and gives 
&* the line of defence to E, untilt it cur the Capi- 
tal, the Center of your Cawaleer fhall be he 
3© middle point betwixt P and E, to wit at F, 
J* then-with the diſtance of $4 Feet on the. 
« Center F ſtrike a Circle, which ſhall be the 
Baſe of your Cavaleer : Now its height 
J ought to be at leaſt 20 Feet; and if the Work 
be to be faced with Stone, or Brick it needs ndt 
not have a Tal above 3; Feer, fo that rhe Dia- 
{eter at the top will be about 153/Feet, whereon , 
ſet a Parapet of 20 Seat, and high, and other 
Demenſions as aforeſard in the Rampire, and. 
here will be a Terra-plana at the top of above 
o0 Feet, whereon fix pieces of Ordnance may 
: planted, making Emibraſures and Platforms 
was laſt direted. 
4. Cazemats are made in the Corners of 
e Flanks, and are ſeveral Platforms for Guns 
) be planted on, thereby to be hid from the 
Y 2 Batterv 


6. 4. 


this Rule for it; | faith he-], *-Tengthen out. Fig. 59. 
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$. 4 for OA, 3 for AF, 112 for EG, 18 for GC, 
and 60 for CD, and mark - them off on your 
Fig. 58. Paper (as in Fig. 58.) atS, OO, I, K, C, raiſe or 
ler fall Perpendiculars ( by prop. I, yOT 3. 9. 1. 
chap. 4.) then take 16 for ST, and OQ,, 12 for 
IFand K H, and 6 for Cf, and draw RT, 
TQ,QA, EF, HG, cf, fd: Then from Q 
fer of QL 12, LY 3, QM 2, and LD x, and 
raiſe the Perpendicular; MP 4, DZ 6, and VX 14. 
Then draw VX, XY, YZ, ZP, and PQ,, and 
make the little Ditch by its meaſure, ſo is the 
Profile perfeCted : as for the Faus-Bray, they are 
now out of uſe, therefore I omit them. 

The Solid Content of thoſe Earth-Works, 
may eaſily be attained by the former Rules, 
which Content being got in Feet, divide that 
produdt by 324, the Quotient ſhall be the Solid 
Flores contained therein, a Flore being 18 Foot 
fquareand 1 Foot deep. 


SECT, V. 


$. 5. Of the Dimenſions and Conſtruttion of Plat- 
forms, Caveleers and Cazemats in the 
Flanks. 


I. ay are Plantations where Guz: 

are to be piaced, and are commonly 
made of Plank, and Sleepers , there needeth 
8 for one Gur, to be but one Platform, which 
| | mu 


Of Fortification. 29t 

{ be $Feer- broad next the Parapet, and 14 

t wide at the other End, and, their length 
uld be 18 Feet. - ak, va —_— 

. Ani Embraſureis the Port- Hole made in the 
aper, which rowards the Gun--mult be 4, 
Wt wide, and towards the Campaigne 8 Feet 
fle, whoſe height muſt be proportioned unta, 

8 Wheel of the Carriage; and are 16, 18 or 

$aFcer allunder. ” 1 
Wh. Cavaleers or Moints are Maſly pleces of 

Wch raiſed on or' near the Rampart, above 
Parapet, on which Ordnance and ſmall ſhot 
'be planted: As to their Conſtruction. I 

| follow the Method of Maneſſpn, who pla- 
them in the Gorge of the Baſtion; and gives 

W Rule for it, | faith he], "*-Tengrhen our, pjp, 59, 

be line of defence to E, until} it cur the Caps- 
I, the Center of your Cawaleer fhall be the 
iddle point betwixt P and E, to wit at F, 
*Men-with the diſtance of 84 Feet on the 

Xenter F ſtrike a Circle, which ſhall be the 

F2/e of your Cavaleer : Now its height 
t to be at leaſt 2o Feet; and if the Work 

*D be faced with Stone, or Brick it needs ndt ©» 

& have a Tal above 3; Feer, fo that the Dia- 

& at the top will be about 153'Feet, whereon , 
Parapet of 20 Seat, and high, and other 
enſions as aforeſatd in the Rampire, and. 

@& will be a Terra-plana at the-top of above 

QFcer, whereon fix pieces of Ordyance may 

lanted, making Embraſures and Platforms 
as laſt directed. 

Cazemats are made in the Corners of 
lanks, and are ſeveral Platforms for Guns 

e planted on, thereby to be hid from the 

V9 Batterv 


$ 5- 


Fig. 99. 


Fig. 79. 
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Battery of the Enemy : As to the Confſtruttion 
I ſhall follow Maneſor's DireCtions, firſt as to 
the form, and alſo ro the meaſure: | ſaith he ] 
* The Caremare ſhall rake up one half of rhe 
** Flank, and no more; The Grand Caremate D 
*B is about 5, 8 or 9 Feet from the Level of 
* the Plane of the Fort, and hath a paſlage into 
* it from within the Fort A,Cis its Paraper of 20 
** or 22 Foot Seat, and in it let there be z or 

* Embraſures; D is the part thereof moſt hid 
from the Enemies Cannon; F is the Magazine 
* for this Battery; H is the ſecond Caremare, G 
* the Ladder, and L the Magazine, and M the 
* Parapet; this is to hold but one Gun; Mis the 
* third Caremate on the levelof the Baſt. which 
*let be all firm, in which let there be no void 
* place. The Dimenſions and Conſtruttion accor- 
ding to the Method of this our Authour are 
thus [ faith he] © Lengthen the Line of Defence 
* from C to G ſome 4o Feet, then draw CD, 
* parallel to Cf, (by prop. 4. $. 1. chap. 4.) ler 
*© CF be half of cf, fo that c Fmay beequal to 
« Ff, then from the middle of the Face oppoſed, 
* draw KF, andletit cut GD, in TI, then make 
* Land FMequal to 6 Feet, then make MN 66 
« Feet, and draw NO parallel to the Flank, 
© which let be 24 Feet : wap [ faith he] for 
* the Orillonor Blind, FR e Face FT 36 
« Feer, and alſo FV 36 Feet, thenjoyn TV, and 
* make that part all ſolid : So is your Caremete 
* finiſhed : Ler the height of the lower Caze- 
&« at, be 6 Feet as before, and let all the reſt 
* becompleated as you ſee in the Figure. 


SECT. 
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Sd E:C I. VL 


Of the Dimenſions, and Conſtruitions of thoſe $. 6. 
Out-Works, called Ravelins, Horn, Crown- 
works, &c. 


T HE Ravelin is a certain Work lying be- 
yond the More, or Ditch, for the co- 
vering the Curtain , Bridge , and Gate; the 
Angle of the Ravelin muſt not be leſs than 60, 
nor much above 100 deg. the manner of deline- 
ating it is thus. Lengthen out the middle line 
of the Curtain OM unto a convenient lengrh, 
then take with your Compaſſes the length of 
the Currain CC, and ſetting on Foot in F, the 

int of the Face and Flank, crofs the middle 
ineinq; then laying your Ruler at q, and to 
the points F, draw the lines of the Ravelin q R 
and qS, which ſhall be the Ground-lines of 
the Ravelin: The M:te ſurrounding it muſt be 
half che breadth of the: Great More; the Ram- 
p:rt may be 3o Feet thick, and ſome 6, 57 or 8 
Feer high, on which may ſtand a Paraper equal 
to that of the Rampire. 

Now if from the points F you raiſe ſtreight 


Fig. 89. 


 B T .YL- 4. W-ltn=m= 


lines into the Campaign, at Rigbt Angles to the 


Curtain, and from the points F ſet off FE, and 


FE 520'or 750 Feet, then may you joyn EE 


either with, A; 


Single Tenaile : which is done by joyning 
EE, and dividing it into four equal parts, take 
one and place from D to N, and fo draw EN 


V-9 and 


Fig. $1, 


% 
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and EN, ſo have you a Single Tenail TENEL, 
which muſt have a Mote Rampjre, and Parapet 
like the Ravelin. Secondly: it may. if occaſion 
require be fortified with, A ; 

Horn-Work: which is done by Joyning the 
roints'E E, afd fortifying the Exterior, Polygon 
EE as afore raught : Or divide EE into three 
* parts ; make ME, and EN equal-to MO ; then 
draw N M, which divide fo likewiſe at O and 
P ; then draw E OandEP;'then at PardtO 
raiſe Perpendiculgrs O Q and) PR, fo ſhall M, FE, 
Q,O,P, R;E, N, be the HormWork whiich 
was deſired : which muſt likewiſe: have ſmall 
Rampires and; Parapets, as afore.. 
| For the ,Crown-Work : From. the. Center 
of the Fort.Q, draw OMB of a convenicnt 
length, then, from the middie ofthe! Rawpe/in 
ſet off 1900.o0r 8go Feet to B, rhen on q, ſtrike 
the 4rcb D B E, ſer off the Curtain, and Demi- 
GorgeP C C, from Bto F;-and G borh ways, 
then draw: "C F,and;'C.Þ ; 40[terminate thie 


Fig. 84- points] and. H on. the Counterſcarp ; ; then > take 


5 part of B F or. BE, and ſet-it ifrom B to 4; 
2nd ſrom Fro L, and from (Bro M; then 
draw. L M, , ang MN ;; then tor your Demi 
Baſtions make N P and LOequal: to NE, :e*c. 
Then for the Dcmi- -Gorges of ths whole Baſt ion 
in the middle, let'rhem be equatito 4 of: the 7»- 
fer tour Poligen LM or. MN, j4vi4. MY oc 
MX; then finiſh the  Baſtzons by drawing the 
4 lines of Defence, and railing. :Pergendicularr, of 
making Angles of 982 at , X, XY, and P,; theu 
the Crows 2york is finiſhed as deſired. You may 
.make Ravelins and other Works (beforementt- 
pned) | before theſe Currams if occalion require. 

T here 
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There are ſome other Works which are uſed; 6. 6, 


as Half Moons, Bonnets, Double Tenails, Counter- 
gards, Horſeſhoes, Prieſts-Caps, &c. which would 
be ſuperfluous to ſpeak of in this place. 

5. Cittadels, are Caſtles or Forts of the leaſt 
fort, and are the Ourt- 
works laſtly uſed, which £ * Built . an Fr 
are * commonly of 4 our 2999 or the Face, te 
| Baſin, and ave Pls ls Burgers Pad 
ced in ſuch Order, that laſt refuge or place of 
there' may be two Faces, retreat. 
and a- Curtain towards 
the Town : the Conſtruttion whereof is after 
this manner. Lengthen our the line OM, and 
therein find the-Center of the Cirtade/, the In- 
terior Polygon of the Pentagon may be 4 of the 
Curtain adjoyning, or a little more ; the Cen- 
ter of the Square may be on P the point of the 
Interior Polygon, the Center of the Hexagon may 
be near the outward point of the Baſtion of the 
Town, taken away to make. the Cittadel in., 
which may be delineated as afore: 'The Motes 
and other Works in proportion accordingly, 
and the Rampires as high as thoſe of the City 
or Town. 


PP. - 
rs fd 
- _} 


; and then þe % to deſign 


SECT. 
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VIL 


6. 9. Of ſome Maxims or Rules neceſſary to be 


ws in Irregular Fortification. 


| &e ed Forttifications is when any Town or 
Place js to be fortified , which lieth in an 
Irregular form ; 3. e. whoſe Sides and Angles 


* The Inginter mu 
firſt form a Map of t 
Town or Place , with 
all the Ways , Paſſages, 
Old Walls, Rivers, Pools, 
Encloſures , all 0- 
ther matters fit to be 
known in the draught, 


what Works- he findeth 


moſt agreeing to the place 
= F tified, F 


are unequal in the forti- 
fying of Irregular Fi 
gures *, T ſhall here fay 
very little, only I ſhall 
lay down ſome Precepts 
that are of immediate 
concern in fortifying of 
Irregular Figures, and 
ſhall refer you to peruſe 
Marlow, Dogen, Fritach, 
T aurnier , Dilichius, &c. 
which will greatly fatisfic 


and help you : To this end know, 
I. That the fame Laws and Maxims for Re- 


gular Fortifications ſtand and be in force for 
Irregular ; 3. e. that the line of Defence muſt not 
exceed the Port of a Muſquet, nor the Anglesof 
the Baſtion be leſs than 60®%, nor much above 
go?, Oc. 

2. That no inward Angle of the Place be leſs 
than 90o*, ifit be ſo it muſt be altered, and 
that point may be made the outward point ofa 
Baſt ion. | 


3. That 


-- 07 


at 
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3. That between Regular and Irregular For- 
tifications, there is no other difference, but by 
rectifying the ſides that are too ſhort, or too 
long, and altering the Angles that are tos little 
as for the ſides, if they be above 5oo, and un- 
der 1000 Feer, they may be fortified by Ba- 
ftions placed according to the uſual manner, ar 
the extreme points thereof ; Bur if the ſides be 
between 1000 and 1900 Feer, then in the 
midſt you may place a Plat Baſtion, and at the 
Extreme Points, place two Baſt ions, as before : 
But if the line be leſs than 5oo Feer, you may 
lengthen it , by producing it into the Plane : 
As for the Angles, they are made greater or 
leſſer according as occaſion requireth. For the 
Raiſing the Rampires, Parapets, and other Our- 
works, they are to be as in the Regular, and 
the Out-work may be placed before the Cur- 
tains as was before mentioned. 

4. That the Capital, in any Regular or Irre- 
gular Baſtion, is found by dividing the Angle of 
the Po/ygon into two equal parts (by prop. 7. 
$. 1..chap. 4.) and by producing the line of 
Angular Diviſion or Separation, on which the 
due length ot the Capira/ mult be placed, which 
obſerve for a general Rule. 


SECT. 
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SECT. VII 


$6. 8. Of the Dimenſions and Conſtruttion of ſmall 
Forts, or Sconces, which are built for the 
Defence of ſome Paſs, River, or other 
place. | 
THEN they are made Repular, of 4, 
V 5, or 6 Baſtions, then they may be 
fortified by the precedent Rules, bur there are 
others ' of finaller Dimenſions fit for the ſame 
purpoſe : wiz. Triangle with Demi Baſt ions , 
Square with Demi-Baſtions, Parallelograms . with 
Demi-Baſtions and Tong, Star Redoubts of four, 
five or ſix points, and Plain Redoubts. 


PROP. IX. ; > 
'? To fortifie a Thinngle, with Demi-Baſtions. : 
14 FEM!LW 4) 14.40 to 


This Triangle may conſiſt and ' be- compre- it 
hended of three equal or -unequal ſides in this L 
Fig. $4. Example: ler it be an Equilaterial TrianglePPP. Lþ 
| Now divide PP into three parts, then take 1, 
and prick off the Capitals PA, &c. and the 
Gorges" make equal thereunto, as PC, PC, il +4 
&c. then make the Flanks FC to ſtand at 
Right Angles, and to be3 of PC or PA, then 
draw the Faces AF, AF, &c. and the Work is 
finiſhed as required. 


PROP. 
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6. 8. 
PROP. X. 


To fortifie a Square with Demi- Baſt ions. 
* The ſides of the Square may be from 100 to 


200 Feet, let PP: be 180 Feer, which divide in- 
to 3 parts, take one for the Gorges PC, and'for 


the Caprals PA,and prick them oft all round as Fig. v5. 


you fee, then take 3 .of PP, and at Right Angles 
prick off the Flanks CF, then draw the Fares 
AFE,'AF, &rc. and the Figure is compleated. 


PROP. XL 


To fortifie a Parallelogram 24:h. Demi-Baſt ions, 
and Tong. y - 


Firſt deſcribe the Parallelogram, or Long- 
Square; PPPP, then.divide PP into 6 parts (the 
fide ot, which the Tong, or Tenaile, 1s placed) 
2nd make-M© qqual unto thereof, and alſo 


M63, and MH. Draw CG,'GC, arid CH, HC, fie $6. 


then , finiſh the :Demi-Baſtions as before, fo ſhall 
the; Wark-be.campleated as..was: required. A 
Ling Square may allo be fortifed as Fig. the 55. 
mW! ova Mad no 4 af ot iv, 

| PÞ'R-O Þ. XIE: 
To fortfie a:Star Redoubt of 4, 5, or 6 Point; 


we C7 ww 


1. A Star Redoubt of four poinrs may have his 
s I fide from: 4a ro 1607 Feet: ' Firſt deſcribe the 
Square PPPP, then divide PP into two parts at 


M,: take 5 of PM, (and by prop. 1. $. 1. ch. 4.) Fg. 57. 


railc 


————_— . 
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raife Perpendicuiars round at M , make MA 


equal to; of PM, and draw all as in the Fi- 


Fig. 88. 


Fig. 89. 


Fig. 90. 


ure. 
; 2. A Star Redoubt of five points isthus fortified. 
Deſcribe the Pentagon PP, &c. then divide PP 
into halves at M, raiſe the Perpendiculars MA, 
make MA equal to 4 of PM, and draw the For: 
in all reſpeCts as the Figure repreſenteth. 

3- A Star Redonbt b, fix points is thus fortified, 
Deſcribe the Hexagon PPP, ec. divide PP:into 
twoegual parts at M, then raiſe Perpendicular; 
at the M*, then.-make MA equal to 5 of PM, 
or 4 of PP, and draw every reſpettive line as 
you ſee in the Figure. 


PROP. Xu 
To Delineate a Plain Redoubrt. 


Plain Redoubts | are called Grand Redoubts, 
which are uſed as Batteries in Approaches, whole 
ſide may be fram 60 to 8o Feet, or Petir Redoubr, 
which are uſed 'for a Court of. Guards in the 
Trenches, and may be from 20.to:Fo Feet, and 
are framed and delineated in all reſpetts as you 
ſee in Fig 90, ' 94 Ms FE 

The Profile's to be ſet on theſe ſeveral Works, 
and the Mores, are alterable and uncertain, for 
they being ſometimes uſed in Approaches ; then 
they do require the Breaſf-work at the Botrom 
to be 5 or 5 Foot wide, and the Interior Height 
6, and the Exterior 5 Feet, and the Mote to be 
either $, 10 or 12 Feet; ſometimes 14 or 
20 Feet wide at the bottom, and the height 
of 7, B or 9 Feet, to have two, or three 

alcents 


[ 
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aſcents to riſe to the Paraper. There are many 
other things belonging to this Art, which the 
limitation I am bound to, will not permit here 
to be treated of. 


CHA P. XIV. 


Of Military Orders, or the Embat- 
telling and Encamping of Souldiers. 


SECK £ 


Of the Embattelling and Ordering of Soul- 
diers. 


ATTAILS are conſidered erther in re- 

[pet of the number of Men, or in reſpett 

of the form of Ground. In the reſpett of 

the number of Men, it is either a Square 
Battail, a Double Battail, a Battail of the Grand 
Front, or a Battail of any proportion, of the number 
mn Rank to the number in File. . In reſpeft of the 
form of the Ground, the Battail is either a Geome- 
trical Square of Ground , or a long Square of 
Ground, Tor the Diſtance, or Order of Souldiers, 


martialled 


$. 8. 
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. , martialled in Array , is diſtinguiſhed either 'ints 


Open Order, which is when the'Centers of their 
' places are 7 Feet diſtant aſſuunder, both in | Rank 
and File, or Order ; which is when the Centers 
of the places are 7; Feet diſtant bath in Rank and 
File ; or elſe 25 Feet in Rank, and 5 Feet in File. 


PROP. I. 


To Order any number of Souldiers into a Square 
Battail of Men. 


Admit it were required to Martial into a 
Square \Battail 16129 Men: To doe which ex- 
tract the Square:Roor of 16129 (by prop. $. 
$. 1. chap. 1.) which is 127, therefore you are 
to place 127 Men in Ray, and alſo in File. 


PROP. II. 


To Order any number of Souldiers into @ Double 
Battail. ' 


Admit 16928 Men were to be Martialled 
into a Double Battail, extract the Root of half 
the number of Men ; z. e. of 8464, whoſe Root 
is 92, therefore I ſay that 92 Men muſt be pla- 
ced in File, and 184 in Rank, to order that 
—_— of Men propounded into a Deuble Bat- 
tail. 
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6. 1. 
PROP. It. 


To Order any number of Sculdiers into a Battail of 
the Grand Front. 


Admit 16900 Souldiers were to be Martialied 
into a Battail of the Grand Front, that is Qua- 
druple, Extratt the Square Root of 4225 (that 
is; of the Men) the Root is 65; therefore I 
ſay 65 muſt be placed in File, and 260 in Rank, 
to form a Battail of the Grand Front. 


PROP. IV. 


Any number of Men, together with their diſtance 
in Rank and File, beimg jy to Order 
them into a Square Battail of Ground. 


Admit 2500 Suuldiers were to be Martialled 
«into a Square Battail of Ground , in ſuch ſort 
that their diſtance in File ſhould be 57 feet, and 
in Rank 3 feer, and 'tis required to know how 
many Men muſt be placed in Ra»k and in File 
to draw up 2500 Men into Square Battail of 
the Grownd, According to prop. 1. $. 1. ch. 1. 
fay, As 7 tO 3, So is 2500 tO 1071, &Cc. 
whoſe Square Root is 32, &c. Therefore I fay 
32 Men are to be placed in File. Now to find 
how many Men are to te placed in Rank, di- 
vide 2500 by, 32, the Quotient is 58, which 
are the number of Men to be placed in Rank, 
and 4 Men to be diſpoſed elſewhere. 


PROP. 


— .* = "—— 3 y 2 
is dd enero 1 ATE tenth, rates Aa G44 
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PROP. V. 


Any number of Souldiers propounded., to Order 
them in Rank and File, according to the reaſon 
of any two Numbers given. 


Admit 6460 Souldiers are to be Martialled 
into Array, in ſuch Order that the number of 
Men placed in File, ſhall bear fuch proportion 
to the number in Rank as 7 to 13 ; (according 
to prop. 1.6. 1. Chap. 1.) fay as 5 to 13, ſo is 
6400 to 11885, &c. whoſe | fk Root 1s 109, 
&c. the number of Men to be placed in Raxk, 
by which divide 6400, it produces, 58, &c. 
the number of Men to be placed in File, and 
78 Men to be employed elſewhere. 


SE CHI. ÞIL 


Of Caſtermetation, or Quartering and En 
camping of Souldiers. 


= Quartering and Encamping of Souldiers, it 
is requiſite, the Luarter-Maſter General, and 
all other under Luarter-Maſters, be killed at 
Foot meaſure, that ſo they may lay out their 
Quarters as directed. 

The common allowance for the depth of 
Ground, that a Regiment of Horſe or Foot will 


take up, the wideneſs muſt be anſwerable - 
t 
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the Number of Men. 200 Feet: for the Huts in 
length, and 100 for the Commanders, and: Sut- 
{ers before.them; every two.Souldiers toa Hur, 

Feet broad;and 8 Feetdaep, 2 Feet. Hur, from 
Hw, ſothat there may ſtand 20. Hwtsin the 200 


Feet, the Ally berwixt Hur; and-Hwt, may. be 8 


Foet, thar is.16 Feet inwidth, and: 200inlength 
for 40 Men, which. is 3200 Eeet, and for the 100 
Feet mor, 1600:Feer, in.all: 480. Feer, and 
there muſt be 25 Raws of Huts, for 1000 Men; 
ſo that for a Regiment of Foot containing 1000 
Men, with Offcers, and Sutlers, will take up 
120000 Feet, Which is 4 Acres and 4 Rood, 
_— _ of Ways may be — 3 Acres 
of Ground; for every Regzment, which, may be 
350 Feet d| , and 4370 Beer wide, or thnr 560 
Feet ſquare: Now if 1000 Men,Offcers, Sutlers, 
High-ways and all take up a Squareof 360 Feer, 
how mapy Eget ſhall the Side. of a Square be 
wherein 10000 Footmien,&c. may be encamped ? 


fay (by prop. 1. chap.1.) as 1009, to 10000,fo is 


the Square of 360; viz. 129600, to 1296000, 
the Square of x138 Feet, which isvery near 30 
Acres of Ground. Ss 

For the Quartering of Horſe, you muſt keep 
the ſame depth of 3oo Feet for all, and take 
200 Feet for the Huts, the. Horſe Huts muſt be 
10 Feet deep, and 4 wide; ſo that 12 Horſes 
may ſtand inone Hur together, which is 48 Feet 
long, and 10 wide, and 6 Feet a Street; The 
Hyts for the Troops, will be 6, for 12 Troops;now 
Conceive a Repinyent to conhilt of $ Troops, 50 to 
a Troop, it will take up, leaving 20 Fee Streets, 
and Croſs-ways; very near as much Ground as 
7 Regiment of Foot; Wag: and a!lmiſt be allowed 


1 Acres; 
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$ 2. 3 Acres, near 360 Feet ſquare, 10 that 1o Regji- 
ments of Horſe will take up 30 Acres : More- 
over, it will be needfull and you may very well 
allow, as much ground as both Horſe and Foot 
will take, for the Train of Artillery Vifuallers, Pa- 
rade Places, &c. From theſe conſiderations the 
young beginner, nay even the better praCtiſed 
Souldier may receive help, and thereby be ena- 
bled ro Encamp-an Army if required. 


——_—c_u 


C H'A P. XV. 


of GUNNERY. 


_—_ ———_ 


SEC HH 4 


i Of the Names of the Principal Members of 
a Piece of Ordnance, 


1.Defin. CANNON isa long ronnd 
Body, cither of Braſs, or Iron, 
formed and+ made hollow by 
Art, and proportion, to offend afar off, witha W or 
Rall of Iron, Stone, or any Artificial Subſtance, be 
charged with Gun-Powder, in its charged .Ci/in- WW the 
der, which being fired, in an inſtant performs © he 
its 
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its deſired Effet. This 
Machine was invented by _ This Military Engine 


; Bombarda, Gun, Can- 
an Engliſhman, and firſt to called from 


Put in »praCtice b the po 5. 4 reſounding 
Venetians againſt the Ge- MNuſe, Cannone, or Cart- 
noveſes at Chiezza, Anno non, from the likeneſs it 
11376. holds with his Canna, 

Bore, or Concavity ; Ar- 

tigleria, from Artiglio, 
the Talons, or Claws 'of ,Ravenous Fowls, becauſe its 


jo flying afar off tears and defaces all that it doth meet ; 
rom 


whence ſome Natures of this Machine are called 
Smeriglii, long winged Hawks, Falconi, Falconers ; Paſla 
volanti, ſwift flying Arrows, &C. 


2. The Superficies of the Mettal, is the ovit- 
ſide round about the Piece. 

3. The Body is the Subſtarice of the whole 
Maſs of Mettal. 

4. The Chaſe is the Concavity of the Piece, 
in which chey put the Charge. 

5. the Muzzel is the Extremity of the Chaſe 
by which you load, and unload the Piece. 


6. r. 


6. The Calibre is AB thee Diameter of the Fig. gr, 


Muzzel or Meuth. 

7. The Touch-bole, is that little vent, which 
palſeth from the Convex Superficies, to the very 
Chamber of the Piece, made to give fire to the 
Powder within as C, that which encloſeth the 
Extremity of the Chaſe about the Towch-hole is 
called the Breech or Coy!. | 

8. The Caſcabel is the Pammel at the Breech 
or Coyl asD. 

The Trumnions, are pieces of Metal fixed unto 
the 'Exterior Superfictes of the Gun on which 


he moves in the Carriage as E, E. 
% 2 The 


308 Of Gunnay. 


$. 1. 


The Body of the Piece, \is - that which is com- 
prebended berwixt the Center of the 7runnion: 


Fig. 91.and the Caſcable EG. 


2 Jubd#>.A2 


Fig. 91, 


ad Ge two. te? i-th 


The Hacan Cylmder,iscomprehended betwixt 
the Cent:of the Trunnions & the Muzzel as EB. 

The Frees, or Muzzel Ring is that thick Cor- 
wiſh which .iacompaſleth the Convex Super ficies of 
the Piece at J, The Baſe Ring is , The 
Reinforced Ring 's M, The Trunnion Ring is N, 
and the Corniſh Ring 35O. 

The Line of-the Cylinder, is a direft line ima- 
'gined.to .be deſcribed along the Chaſe Parallel 
unto the middle of the Chaſe.as XZ. 

The Line \ © is a line touching both 
Cornifhes, as MNI. 

e Diſpart line of the Piece, is the difference 
betwixt:the Semidiameter of the Muzzel, and 
Baſe Ring as theline TH. 

The Yet of the Piece is the difference betwixt 
the Diameter of the Shot, and the Mouth of the 
Prece, as.e d. | 

The Chamber, or Charged Cylinder, is that 

rt ofthe Chaſe towards the Touch-hole equally 
large, nor narrower in one place than in anc 
ther, and dath contain the-Powder and Bal. 


rn Ong 


SECT. KL 

Of the Dimenſion of owr Vfual Engliſh Can- 
non, and other Ordnance, &c. 

I N the! following Table I have ſet down the 
length and weight of our moſt uſual Engliſh 

Ordnance, the Diameters and Weight of their 


Bullets, the length and breadth of their Ladks, 
the Weight of Powder to CHarge them, &c. 


PI -» ary 
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PROP. I. 


How to know the different Fortification of 4" Piece 
of Ordnance. BITE world ® 


In fortifying any Piece of Ordnance there are 
three degrees obſerved, as firſt Legitimate Pieces, 
which are thoſe that are ordinarily fortified ; 
ſecondly Baſtard Pieces, which are ſuch whoſe 
Fortification is leſſened ; thirdly Penble fortified 
Pieces, 'or extraordinary Preces. DIY 

The Forrtification of any Piece of Ordnarce, 
is accounted by the thickneſs of the Metal at 
the Touch-hole, Trunnioks, and at the Muzzel, in 
proportion to the Diameter. of the Bore"; |: 
The Legitimate Pieces, or the ordinary fortif:- 
ed Cannons, have ; at the Touch-hole; 4 at the 
Trunnions, and j at the Muzzel of the thickneſs 
of the bore, ' in thickneſs of Metal.  Bafard 
Cannons, or leſned Cannons, have # at their 
Touch-hole, 6r 4, and' 2 at their Trunnions, and ;; 
at their Mazzel:the Double fortified Cannons have 
full one Diameter of the Bore in thicktieſs of 'Me- 
ral at theTouch-hole, and !1 at the Truaninns;and ' 
33 at,gheir_ Muzze!. Now all doubls,forgifed 
Culverins, &Cc. are 1z at the Touch-bole, {4 at the 
Trunpions, and ,? at the Muzzel, andthe Ord: 
nary fortified Culverins, are fortified Every way 
as doyble fortified Cannons, and leſhed-Ci/werins 
as Ordmary Cannons in'all xefpects: © 4 = 


— 


PROP. 
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PROP. IL hs 


How to know how -much Powder is fit for proof, 
and what for ſervice, for any Piece of Ordnance. 


For Cannons take 4 of the weight of their T0: 
Bullet of good Corn Powder for Proof, and; for 
ſervice ithe weight of the Iron Buller is ſufficient, 
eſpecially for [roy Ordnance, which will not en- 
dure ſo much Powder, as Bra/z ones will receive 
by 4 in Weight, for Culverins, allow the whole 
Weight of the Shoot for Proof, and 2 for Ser- 
vice. For Sakers, and Falcons, take. + of the 
Weight of the Shoot, and for leſſer Pieces the 
whole weight may -be uſedin ſervice, untillthey 
grow hot, þut then there: muſt be ſome abarte- 
ment made.:at diſcretion, and /take 1: of the 
weight of their 1ro» Bu/ler for Proof, 


PROP: IIL 


To know what Bullet is fit to be uſed in any 
Piece of Ordnance. 


The Bulle: muſt be ſomewhat leſs than the 
Bore of the Gun, that ſotit may have, vent in 
the diſcharge; ſome Authors'affitm 7 of ant Inch 
leſs *than' the Bore will” ve; all Ordnaitce, 
buc this'vent'is too much for 'Palcon, &c. and 
too little for # Cam: therefore Tapprove them 
not, but commend Mr. Phillipes's proportion * * In hs 
ro your UE,>Which is ro\AKde'} e Bore of the Mathe- : 
Gun-into*$o "equal parts;"and fer the Diameter _ 
of the Buſtti'be 2 thereof,” according to which Mm": 

- : page 165 

proportion the precedent Table is calculated. 
VF X 4 PROP. 
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P'R OP. TV. 
By Enowi: the proportion of Metals one to another, 
"and the Weight of one"Batl, to Erow 
what any other ſhall weigh. 


'The common'received PRIN for Me- 
talrare theſe. 

''Lead is to Iron as 2, to 3. | 

Feed 1s to Braſs as 24, to T9. ' 

Leads to Stone'as 4,tol. 

Iron is to Lead as 3,to2. 

Tron is to Braſs as 16, to 18. 

Trom'is to Stone as 3,toÞ. 

The more-exaCt : NEON: betwrixr Metals 
are thus known. ita Cube, or Ballof Gold, 
weigh 10v 7. A -Cube of any of thoſe Merals 
enſuing of the fame bigneſs, ſhall bear ſich pro- 
portion, as — to the ſaid Cube of Gold. 


li. pts, li. pts. 
Gold. Ioo 00] Hon. 42 10 
Luickſibver. T1 43 | Zinn. 38 95 
Lead, 60 53 | Stone. 15 $ 
Ser. g 39 Water. o5 68 
Braſs 
Tixehe pinimelf Þr. onhard; in mh Taflome 
1% Gur eB a / Buller aft Iron,whoſe: Diameter \ Is 
nches,.d 


1. Azerd 0126 weig bt. 
dow OP Ds Has any ate: Ber, by 
Gs in! Lane. I 
Til yo , the: Buller el, is 'to his 
IS ſo is the, Cube of gm 9 Bullet given, 
wh 9g. ſo obſerve {till his propor: 


SECT. 


t, or Cube 


33 w/o 2.85 5 =, 


S, 
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SECT. II 


Of the Qualification of an able Gunner, and v. 3 


neceſſary Operations before ſhooting, and 
#n fboot ing. 


Gunner ought to be a Man of Courage, 
| Experience, and Vigilant ; he ought to 
have good skill in Ar#hwerzck, to know the Ex- 
tration of the Roots, &e. He ought to have skill 
m Geoznerry, to take briphts, diſt ances,&T. to know 
the Diviſions and Uſe of his Circle, Dwadrant,and 
Yuadret ; to know how to level, and to lay 
Platforms, and to Tale Batteries. He muſt know 
theNamesof all ſorts of Ordnance, their Weig hr, 
the Height of their Bore, the Height and Wayh: 
of their Shot, the length and breadth of their La- 
des, how much Powder to uſe for proof, and 
alto The Shoors Devel, and rhe Shoprs Ran- 
dow; He muſt knbw the Namesof all the Mcem- 

bers of a Piece of Qrdiance, he muſt alſo know 

the length, thickneſs arid breadrh of all manner of 
Carriages, and muſt'khow all the parts thereof: 
Voz. the Cheeks or-Sides,the Axtree, Spokes, Nave, 
Hoops, Tranſomes, Bolts, Plates, Drawint-Hooks, 
Wl the Clout, the Hole for the Linſpim, the Shafts, the 
Tb] - and Thill-bolr, the” Fore-lock, ani Fore-lock- 
S iN keys, Copfquares, the' Fore-lock-pins and Chain, the 
$ Il Pincle and Bolt-bole, Fellows, Nayles, Fellow-bars, 
1, Nl Pirropes, the Rutrof the Wheel, Dowledges, Beds, 
(* Wl Coints; Leveres, Hun#icrews, &c. He muſt alſo 
know how to inake his Ladles, Spunger; Cartrid- 


Les, 
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ges, whether of Paper or Canvas, and to have 
by him Formeres of all ſorts, Sheep-skins undreſt 
to make Spunges, Powder, Shot, Needles, Thread, 
Paſte and Starch, Marlin, Twine, Nails, Hand- 
ſpikes, Crows of Iron, Granade-ſhells, and Mate- 
rials for Compoſition, Faſces, Budg- Barrels, Can- 
non-Baskets,"&c. Theſe being general things he 
is to know, and at all times to have ready by 
him,and he is more particularly to know theſe 
following parts of his Art : As; 


PROP. LIL 


How. to: Tertiate, Luadrate, and: to Diſpart a 
* Piece of Ordnance, | \#&\7 


I. To Tertiate a Piece,. is to find whether it 
hath its. due thickneſs at thg Trunnions, Touch: 
bole, and Neck ; if the Trannions, and thei Neck 


marks, may be Parallel to the Chaſe, , $oul,or 
pou 


SD DS WW . 


- 
[ 
[ 
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x ah the Piece. '-Now the Diſpart, 48. 6. 3- | 


the difference.of the Semndiameters of. the Cor- 
niſhes, may be. by a pair of Ca#liper Compaſſes at- 
tained. Which found, . place on the Top of the 
Corniſh-Ring,, near the Muzze!, over the mid- 
dle of the Inferior Cylinder. 


PROP. 11. 


To know'how far any "Piece of Orddnee will 
ſhyor GC. | 


As to the feveral-ſhootings. in Artillery, Au- 
thors:differ much in rheir; Judgments, and' Opi- 
nions, but they all unanimouſly agree that the 
Ball/ being ſhot forth. tlies- through the - Air, 
witha Violent, Mixt and Natural motion ; de- 
{cribing a Parabolical line, in whoſe beginning 
and ending are lines ſenfhllly ſtreight, and-in the 
middle carved : In: the. beginning .the Impreſt Fig. 9x. 
force. driving forward -by the Fire, the Natural 
gravity-of the . Ball doth deſcribe ja- Right-l;ne, 
called the Dire# line; or Rangs of the \Ball's Ciy- 
cute. '3atl ove2 * {- ©.% UIURY 

In+the middle that force... diminiſheth, and 
the-Nateral Gravity'\prevatieth, fo that:it' de- 
{cribeth-a' curved ling, \called the Balls, middle 
Helical or Conical Arch:*:; In the. End the Natu- * See Mt. 
ral cGrevity. overcoming.:the Impreſt violence, Diggs 
tpomes altogenhariweak and faint) de- !? his 

ibeda:new right Ine, catied'the Balls daclonjng (on ome” 
lint; jmiwlhich the Bal'tords towards cha enter ,a," © 
of rhe. Earth;as towards aiPlace natural.uncoall = 
heavy bodies: See Eigurethe 92.”Theſe.motions 
are fomeyhat 1ongerzc:accarding asche Piece is 

% mountee 
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mounted from the level unto the Angle of 45 


9 3- deg: which is called the Utmoſ# Ronde + The 
Elevation of which, is regulared by tlis Gwunmer, 
Duatedur, the UR - of which Inftrumene is 
generally known, and by ſo many Authors ful- 
ly explained, that T here eravekeaveto-omi it : 

ut take theſe for General Rules. 

General I. That a Shoot at Right Angle , ſtrikes more 
ps tobe wiolent and furiouſly than at Oblique Angles, 
- _ therefore Ganners uſe when Gy ore #6 batter =o 
__— a Tower, Wall, or Earth-work, to ſhoot point blank 
x ng. a at the Objet, Tire by Tire; by diſcharging all the 
Place, or Pieces in":Battery. againſ# the ſelf ſame: 0biz8, m 
making of the ſame: Hiſtant, /hblding 'iti for 'a' Maxim , 
Breacbes. haz teu Cannons diſchinrped togerber,' dv far more 
Execution than diſcharged otie after another. Now 
at Oblique Angles they ſhoot either Croſs-ways 

or by rebbunding, i oo» 1; 01 
1 That: the RP ro make 4 Biench in 
#' Wall, 8c. Is by mg-at' the Objett: from two 


Batteries, Which rums far ' more ſpeedily "than by 
ſtriking" the ObjetF, with' one Battery j"ar Right 
Anthes,dlthough that "one Battery, bath as many 
Cannon as the other two hath. 


* Accard- 
ing t0 

learned Y 
D' Chales, youPr- 


of Inecidtnice/and Reftothion ue! Equal vihog) 1.” | 
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Right Range, of all our Common Engliſh Ord- g, ,. 


nance, Which is fet down in the precedent Ta- 
ble, in which the Cannon exceed not 185 Faces, 
&c. Eſteeming the Pace 5 Engliſh Feer, nor his 
utmoſt Random above 1850 Paces, which Table 
ſo ſheweth for all other Natures. 

As for the Ranges, and Randorms, to the ſeve- 
ral Degrees and points of Mounture of the 
Quadrant, I have hereuntoannexed the Tables, 
calculared by the Experiments of ſundry moſt 
Eminent Artiſts, whoſe Works will perpetuate 
their Werch and Name to ſucceding Genera- 
£10NS. ; ”" 

A Table of Ranges, and Randoms, to the ſeweral 
Degrees of Mounture of the Duadrent. 


| —- 


' A TABLE OF 
"——— 
jaghr Ranges 01) |Randoms or the 
outs Blanks. Firſt Graze. 

EC. 192 o 192 
"NM . 209 i| 258 
— A £ 227 2 404g 
3 ka, 249 3% SIO 
4 = Ss 42 6s 
5. 27 $& 923 
1z 6 þ 235 : - = $28 
'V 78 ZC2 7 934 
& 8& 320 = 8.3 12040 
18 98E 337 ” 9%, lows 
& 10 334, |8 18 1244 
- {he & 434 S9 208 1917 
v Jo, 693 Q 3o% 2185 
& 408 B55 Z 49 & 2289 
59 &  log0 50 2283 
|» Go) v I140 60 ” 1992 
Be Jo 1220 70R 1214 
_ 1300 $0, 1009 

0:0 
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The Uſe of "the' Table of Randoms. 


This Table is moſt agreeing to Cannons, ani 
Culverins, and rhe greateſt ſort of Ordnance, 
the Uſe thereof is thus. : 

Admit a Sakey to be mounted to'4 deg. ſhoots 
the Bullet 3243 Paces, how far will it ſhoot be- 
ing mounted unto 5 dep. Say (by prop. 1. chap. 1.) 

As 510 the Tabular diſtance for '3- deg. of 


Mounture, to 323, thediſtance found, 


So is 934 the Tabular diſtance for 7 deg. of 
Mounture, to 594133, the diſtance required, 
which the Saker according to this Experiment 
ſhall ſhoot at 5 deg. of Mounture. 

Mr. NYE in his Book of Gunnery printed 
Anno, 1647, faith he made ar Experiment by a 
Saker of 8 Feet long, which he loaded with 
three pounds of Powder, of an' exact weight, 
both Fowder and Wad at every charge, every 
time tamming it down with three equal 
ſtroaks, as near as poſlible; but on the Bulle 
he put no Wad, becauſe the Saker was mounted ; 
And thus he made four Shoots, each of them 
half an Hour after the other, that ſo the Piece 
might be of equal temper, and mounted his 
Piece to theſe 4 degrees of Mounture, wiz. 1 
deg. 5 deg. 5 deg. 10 deg. and found thele 


Randoms. 


At 1 Deg. the Random was 225 

Ar 5 Deg. the Random was 416\ » 

At 57 Deg. the Random was 505 _ 
At 10 Deg. the Random was 630 


Accor 
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According to which Experiment, he framed $. 3. 
this Table of Randem:. 
Deg. Paces Deg. Paces 


206 6 451 
225 1 7 505 


Oo 
I 
2 
| 3 323 | 9 589 
4 
5 


| 


Captain HE X A M in his Book of Gun- 
nery, ſhews how by finding out the Random of 
a Cannon, for the firſt Degree of Mounture, 
thereby tofind the Random for every Degree to 
45 deg. or utmoſt Random, and this is his Rule 
to perform it. Firſt find how many Paces the 
Cannon will ſhoot being laid level by the Metal, 
(which by him is accounted 1 deg. ) Then di- 
vide the diſtance found, by $50, then multi- 
ply the Quotient by 11, ſo ſhall the product be 
the greateſt Digreſſion, or Difference betwixt 
Rangs, and Rang ; which being divided by + 
the Quotient giveth the Number of Paces, whic 


| 
. Wl the Buller will Joſe in the ather Rangs, from 
| WJ Pegree, unto Degree; according to this Rule, this 
» Wl Table is calculared. 


A Table 


320 


| 
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ing a Pace 2}. Foot. 


A Table of Randoms to 45 Degrees, account- 


A —_—_—_— 
- 


: 


HD Wa Wy WY feof bod bed ee bh hh hon 
oO vw0 cu wm hw n» = 0g cw wb ww B mO 
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hd uy 


Paces. 


77] 
I000 


1220 


Diff. 


225] 


220 
215 
210 


þ 


— 


Thi 


4635 
4795 
4900 
5000 
5095 
5185 
$270 
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TI have hereunto alſo annexed tlie Table $. 4; 
calculated by Alexander Bianco, for all ſort of 
Ordnance, ( which Table I account one of the 


beſt that was ever yet found Extant) In his 
Work printed 1645. 


| 


A Table of Randoms for — fix 


Points of the Gunner's Quadrant. 


ons | 


Points. . mn > |\2 [4] $] 6 
| [0 
Falconet. 1375] 637 795| $85] 892] 900 
Falcon. 550] 935|1166/1254|1309}1320 | 
' Minton, 5o\ 765 _ 5 1080 
Saker. 25|1062|1325/1125|1487|1500 


'Demi-culver, 925|1232|153711653|1725/1740 
Culverin. _- (150[1275|1599[19 10[1955|1800 
| Demi-cannon. '625\10621325|142511487/1506 
Cannon of 75. 675 [147]1431 1489|160611620 
Double Cannon.*750|127511590'17 101178511800 


SECT.- 


Of Shooting in Mortar-Pieces. 6. 


A>. 


Mortar-Piece is a ſhort Piece, with which 

they ſhoot Bombs, GranadoShells, Stone- 
Balls, &c. not by a Right line but from a Cur- 
ved, from on high ; ſo that it may fall where ir 
Y ſhoule 
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ſhould be deſired : Now this Mortar is placed in 
the Carriage, in all reſpects as you ſee in Fig. 
93.1n which A ſignifies the Carriage, B the Mor- 
tar, C the Courſe the ſhoot flies, and D the Place 
on which it falls. 

Bombs are great hollow Balls of Tr, or 
Braſs, in which are pur fine Sifted Gun-Powder, 
which by a Fuſe, they proportion to them a due 
Fire, that.ſo they may break aſſoon as they fall 
amongſt the Enemies. Theſe Fuſes are ſinall 
Trunks of Word, Timm, or Iron, filled with a 
prepared Compoſition for that purpole. Granadves 
are of the ſame form with Bombs, only ſinaller, 
and many times are caſt by hand, and are made 
of Iron, Bra{s, Glaſs, or Earth. 

Now in Order to the well ſhooting in thoſe 
kind of Machines called Mortars, 'tis requiſite to 
obſerve theſe following Rules : as, 

I. That r__ you make a ſhoot at any Place, 
you find the diſtance thereof from your Mortar, 
which may be 'vbrained by Prop. 3. $. 4. Chap. 9. 

*, That the Bombs, or other 'Bodies that are to 
be ſhot, be of © equal weight, otherwiſe the hots 
will wary 

3 That the Carriage in breadth be always on a 
Level, and without any deſcent, that ſo it may nit 
leap in diſcharging. 

4. That the Powder with which the Mortar is 
loaded, be always of the ſame force and weight. 

5. That the Charge of” the Mortar, as well in 
Powder as in Wadding, be always rammed m wito 
blows equally heavy, and of equal number. 

6 That the Wadds be always. either of Watd, 
or Tampeons, or elſe of Okam, 'for the ſtrong} 
drives it fartheſt, 

Toit 
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7. That the Fuſes be newly made, in thoſe days 4, 4, 


that they are to be uſed, and that they be made of a 
Compoſition proportionable to the Range that the 
ſhoot ſhall make in the Air, ſo that the Bomb may 
break in the very moment of its fall ; which Com- 
poſition muſt be ſuch, that though it fall in ihe 
Water, yet not to extinguiſh, but the Bomb there to 
break. Now before we proceed any farther, 
I think it neceſſary, ro ſhew how to compote 
your Ingredients for your Fu/e. 


PROP. L 
To make Fuſes for Bombs, &C. 


The Compoſition for Bombs muſt be of a 
ſlow motion, that ſo time enough may be given 
to throw either Bombs, Granadues, Fire-balls, 
Thundring-Barrel:, &c. They are compounded 
of theſe Ingredients, thus : Take a pound of 
Gun-Powder, 4 of Sulphun, 4 of Salt-Peter, well 
beaten, dry, and fitted ſeparately, then mirir, 
and make up your Fuſe thereof : Or take 
Powder of Benjamin, and Smali-Ciles, all well 
beaten and mixed togerher with ſome O;! of 
Piter, and fo fill your Fu/e therewith. 

Now the uſe of Mortar-Pizces, being for the 
moſt part ro ſhoot up at Random, therefore the 
Randoms of theſe Pieces is very necellary to be 
known : Therefore hercuntoI have annexcd the 
Tables of Randoms, calculated by rhe Experi- 
ence of the beſt of Authors, which have wrote 
on this Subject; moſt uf which do agree in their 
Randoms, although-they are in aſcveraldrels. 


: 
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Diego-Uffanc-Zutphen in his Works printed 
1621, hath calculated theſe two following Ta- 
bles, rhe one for the 12 points of the Luadrart, 
the other for every Degree, taking the one Half 
of each Number, and ſo 'tis reduced into our 
Engliſh Paces of 5 Feet, which Tables were 
eſteemed and made uſe of, both by Captain 
Hexam, and Mr. Nortox, and are as followeth, 


—— 


A Table of Randoms for Mortar-Pieces, to the 
12 Points of the Gunner's Quadrant, cal- 
culated by Diego-Uffano-Zutphen. 


$83 570 534 468 377 245 100 


583 $70 534 468 377 248 ooo 


Now ſuppoſe the Mortar to be placed at ©, 
the Pricks in the middle line repreſenteth the 
ſeveral Randoms, numbred with the Degrees of 
the Quadrant, forward and backward, unto 
which the ſeveral Randoms are ſer ; ſo you ſe 
that the Mortar being levelled point blank, 
throweth the Bomb 100 Paces, if the Mortar be 
mounted one Point, it throws the Bomb 248 
Paces, &c. untill 'tis mounted to the 6t- point, 
583 Pacer, 
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583 Paces, which is the utmoſt Random : Now 
if the Mortar-be mounted higher to 5,8, 9, &c. 
Points, the Randoms decreaſe again as before 
they did increaſe: as you ſee inthe Table. 

Bur in thoſe latter Randoms there lieth a 
' great miſtake, as ſhall be made palpably appear. 
For if as they are diſtant from the ſixth Point 
you make them equal to one another, then the 
Random of the 12 points, muſt be equal to the 
Random of o point, or the Level Random,which 
is 100 Paces from the Mortar. Now it is con- 
crary to all Art and Reaſon, to think that if rhe 
Mortar be elevated to the 12th. poinr, z.e. bolt 
upright,it ſhould ſhoot the Bomb 100 Paces from 
the Mortar; no, it cannot be; but according 
to all Reaſon the Bomb muſt fall down either 


on, or near the Mortar, and not 100 Paces diſ- 


tant, as is moſt erroneouſly conceived ; the like 
errour is in the following Table of our faid 
Author ; but becauſe Mr. Phill;ipps in his 1a- 
thematical Manual hath amply demonſtrated 
their Errours, I therefore ſhall ſay no more to 
the Errours that have been a long time gene- 
rally conceived and embraced asa truth, but 
now are removed, 


6. 4 
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4 Table of Randoms fer Mortar-Pieces, td 
every Degree of the Quadrant. 
ol 100] $9 22 Bol 66 
1] 122 3 24 js 65 
2 143] $7 25 goo] 64 
3] 164 86 26, Flo| 63 
4 185] Bo 27] F518] 62 
5 204 84 26 525] 61 
6 224 33 29, $531] 60 
s 7|g 243's 82] |. 39, . $368 59 
S $8 2632 B | 31. 5408 58 
E 9 280 8 bo S 328 $43|/S 57 
S 101% 2975 79 |S 33 5498 56 
S n1ſ8 315 78, |S 348 552]D 55 
E Pla 33 77 [E395 SSTE, 54 
S 347 $9 70  FOU& 53 
8 14ls 3629 75 I 37% 5682 52 
R 15 377K 74 | 38K $739 $1 
16] 393, -73) 39, 577] 50 
17] 406 J2 40, F580] 49 
15 419 71 41! F8i] 4b 
19} 432 70 42] 582] 47 
20 445 69 43, $53] 4 
21] 457, 68 44' 584 
22 460 G67) | 45 565 


The moſt ex2t Tables of Randoms for the 
Afortar,that I have ſeen or can find in any An- 
cient, or Modern Author, isthis following Ta- 
b'e, calculated by the experience and trial t 
that Famous Inginier Tomaſo Moretii of Breſcia, 
Inginier to the\molt ſerene Republique of Venice, 
in his Works Intituled, Trattaru delle Artigtieria, 


printed 1665. 


Where he ſuppoſeth the utmoſt 


Kandm 
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Random, equal to 10000, according to which 
proportion he framed this following Table. 


A Tatle of the ſeveral Rantloms of each Degree of 


the Quadrant, the greateſt Equal to 10000. 
Elev. | Elev | Elev, Elev. 
1 | 3491 3p ,23® | ©7193] 69 

2 | 693 | 88 24 | 7431l 66 
| 1045 | 87 2 7660 65 
4 1392 | 36 26 7830] 64 
—S |__3736 }.33 | 27 | B8ogo| 63 
6 2079 | 84 28 8250 | 62 
7 2419, 83 2 8480| 61 
EY 2756 | 82 30 8660| 60. 
7 3090 | BI 31 | $829] 59 

_Jo_| __3420|_3 32 $933| 58 

I 3745 | 79 33 9135} 57 

12 4067] 738 34 9272.) $55 

13 4354 77 33 | 9397] 535 

I4 4093 7 35 9511 54 
+ TY Wl mary i 37 9513. 53 

16 | 5299] 74 33 9703| 52 

17 5592] 73 37 9791 | 51 

13 5870] 72 40 9343| 50 

19 | 6157] 71 41 | 9993|- 49 
” 6428] 70_ 2 9945 | 43 

21 | 6691] 69 | 43 | 9976] 47 
| 22 6947] 63 44 | 9994] 46 

| | | 45 1000! 45 

The Uſe of the Precedent Table is explained 


by theſe fellowinz Propoſitions. 
FAWN Ik 

Finding that a Mortar of $00, with a Tampeon of 
Wood, being elevated 45*, or 6 Points of the 
Luadrant, ſends a Bomb Boo Paces, haw many 
Paces ſhall the ſame ſhoet, at the Elevation of 5 4*? 
Look at the ſaid 54* of the Table, and you Demon- [: 
will ſtration. 
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will find the proportional Number 95rr, to 
corteſpond thereunito. Now you find the pro- 
portional Number belonging to 45* is 10000, 


then by Prop. 1. Chap. 1. Say as 10000, to Soo, 


ſo is 9511, to 760,35, which are the Paces, the 
Mortar will ſend the Bomb at the Elevation of 
54. Degrees. 


PROP. II. 


Finding that a Mortar of 300, being elevated 54", 
ſends his Bomb 760.5 Paces, what Degree of 
Elevation muſt that Mortar have, to ſho the 
Bomb 555 Paces ? 


'This is but the Convetſe of the former,there- 
fore(according to Prop. 1. Chap. 1.)fay,as 760,5 
Paces, gives the proportional part or number 
9511; fodoth 555 Paces, give the proportional 
part 6945. Which number ſought among the 
proportional Numbers, in the Table, you wil 
find 68 Degrees to correſpond to that proportio- 
nal Number 6945, ſo that the Mortar muſt be 
elevated to 68 Deprees to ſhoot the Bomb 555 
Paces, which was required to be known. Thek 
Rules and Precepts here delivered, I eſteem nc 
ceſlary tobe known by every Gunner, who in 
tends to be ſerviceable for his Prince and Cow 


irey. 


Vive, vale: Siquid noviitt reins iſtis, 
Candidus imperti : Si non his were mecum. 
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Logarithm Numbers, 


From One to Ten Thouſand : 
Whereby the 


LOGARITHM 


OF ANY 


NUMBER 


Under Four Hundred Thouſand 


may be readily diſcovered, | 


——— EE 
— 


LONDON, | ""_ 
| [Printed by 7. Heptinſtall for W. Freeman, I: 
at the Artichoke next St. Dunſtan's | | 


Church in Fleetſftreee, MDCLXXXVIE. | 
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IN| Log. 


[N| Log. 
10. n0c000 34, 1.331479} 671 826075 
2/0. Zol030 35 1.544068 3 32509 
3 0. 477121 36 1.556303 t. $38849 
40. 602060 137 [1.568202 ay 84509$ 
510. 698970 33 1-579783 [71 1. 851258 
6.0. 778151 3911.591064 [72|l. $57332 
7,0. 845098 ; '49'1.602060 73 I. 863323 
8,0. $03ogo 41 1.612784 74/1. $69232 
9.0. 954242 (42 1.623249 75'1. $75061 
lo't. 000000 143; 11633468 76 1. $80$13 
I1 1. 041393 1 1.643452 77 1. 886491 
I2'l. 079181 [a5|1.653212 78 1. 892094 
13 t. 113943 pa 1.662758 (79/1. 897627 
14/1. 146128} 71.672098 8o 1. 903090 
15/1. 176098 18/1.681241 $11. 908435 
16 1. 204120 put 1.690196 82'1. 913814 
17/1. 230449 50!1 698970 $3'1. 919078 
13 1. 255272 5l [1.707570 84/1. 924279 
19'1. 278733] [5211.7 16003| 85 1. $29419 
20,1. 301030 53 1.724276] 36 1: 934498 
211. 322219 54 1.73239 $7 1. 939519 
22|1t. 342422 \55/1.740362| |$$ 1. 944482 
23'1. 361728 56 1.748188 |89 1. 949390 
24:1, 380211 57 1.755875 90|I. 954242 
25/1. 397940 5$ 1.763423! 91,1. 959c41 
26|1. 414973] + [59 1-770352; 192.1, $G63735 
27 |1, 431364] [60 1.778151] 19311. 968433 
28/1. 447158 61/1.785330f [94 1. 973128 
29 1. 462398 62/1.792391| '95'1. 977723 
30/1. 477121 (631.799340| [96 1. 902272 


CO EEE >. ne 


311. 491361} 164'1.806180| '97 I. $96772 
32 1. 505150, C5 1$12913 93 1 991226 
33.1. 518314 £6 I 919344 99.1. 995635 | 
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| 340 The Table of Logarithms. 

N | O | I 2 | 3 4 

100 || 000000 | 000434 | 000863 | 00130olT | 001734 
101 || 004321 | 004751 | 005181 | 005609 | 006038 
102 || oo8600 | 009026 | 009451 | 009876 | 010299 
103 || 012837 | 013259 013679 | o14100 | 014521 
log || 017033 | 917451 017898 | 018284 | 018700 
ro5 || £21189 | 021603 | 022016 | 022428 022841 
tos || 025306 | 025715 | 026125 | 026533 | 026942 
107 || 029384 | £29789 | 030195 | 030599 | 031004 
i1c$ || 033424 | 0338326 | 034227 | 034628 | 035029 
109 || 937426 | 937825 | 038223 | 038620 | 039017 
110 | | 041393 | £41787 | 042182 | 042576 | 042969 
111 || 045323 | 945714 | 046105 | 046495 | 046885 
112 | | 049218 | 049603 | 049993 | 050379 | 050766 
113 | | 053078 | 953463 | 053846 | 054229 | 054613 
114 | | 056905 057286 | 057666 | 058046 | 058426 
115 | | 260698 | 061075 | 061452 o61829 | 062206 
116 | | 064458 | £64832 | 065206 | 065579 | 065953 
117 || £68186 | £68557 | 068928 | 069298 | 069668 
118 | | 071882 | 072249 | 072617 | 072985 | 073352 
119 || 075547 | 975912 | 076276 | 076640 | 077004 
120 | | 079181 | 979543 | 079904 | 080266 | 080626 
I21 032785 083144 083503 083861 084219 
122 | | e86359 | 086716 | 087071 | 037426 | 037781 
123 | | 089905 | £90258 | ogo610 | 090963 | 091315 
124 | | 093422 | £93772 | 094122 | 094471 | 094520 
125 | | 096910 | 097257 | 097604 |, 097951 | 098298 
126 | | 100371 | 100715 | 101059 | 101403 | 101747 
127 | | 103804 | 104146 | 104487 104828 | 105169 
128 [ 107209 107549 | 107888 | 108227 | 1c8565 
129 }/ 100589 | 100926 | 111263 | 111599 ] 111934 


The Table of Logarithms. 
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002166 
006466 
010724 
014940 
019116 


023252 
027349 
031408 
035429 
039414 


043362 
047275 
OJI153 
054996 
058805 


062532 
066326 
070038 
073718 
077368 


o8c 987 
084576 
088136 
©91 667 
095169 


098644 
102091 
105510 
108903 
112269 


| 6 


002598 
006894 
o11147 
015359 
019532 


023664 
0277 57 
031812 
035329 
039811 


043755 
047664 
051538 
055378 
059185 


7 


003029 
007 321 
011570 
013779 
019947 


024075 
028164, 
032216 
036229 
040207 


044148 
043053 
05 1924 
055760 
059563 


062958 
066699 
070407 
074085 
077731 


063333 
067071 
070776 
074451 
078094 


8 


——___ 


003461 
007748 
011993 


020361 
024486 
028371 


036629 
040602 


044539 
048442 


[ 


9 


003391 
008174 | 
o12415 | 


032619 | 


052309 
056142 


959942 | 


063709 | 
067443 | 
071145. 


U_—_— 


o8 1347 
084934 
o88490 
092018 


095518 


098939 
102434 
105851 
109241 


112605 


o81707 
085291 
038845 
092369 
095866 


092721 
096215 


099335 
102777 
106191 

109579 
112939 


099681 


103119 
106531 


109916 
1 113275 


074816 | 
078457 | 


032067 ' 
085647 | 
035198. 
| 09307 1 


016197 | 016616 | 
| 920775 | 


c24896 | 
©23978 
OJJO2 1 
037028 | 
0409993 , 


044932 
048830 | 
052694 ! 


; 056524 | 


050320 | 


064083 


067815 | 
071514 
075192 
078819 


082426 
o36004 
089552 


096562 


100026 
103462 
106871 
110253 


(113609 


Aa} 


—_— 7 


— ———  O— — ——  —— 


342 The Table of Logarithms. 
N O | I 2 3 4 
150 | | 113943 | 114277 | 114611 | 114944 | 115278 
131 || 117271 | 117603 | 117934 | 118265 | 118595 
132 | | 120574 | 120903 | 121231 | 121559 | 121888 
{ 133 || 123852 | 124178 | 124504 | 124830 | 125156 
134 ||127105| 127429 | 127753 | 128076 | 123399 
135 |] 139334 130655 | 130977 131298 | 131619 
136 || 133539 | 133838 | 134177 | 134456 | 134814 
137 || 136721 | 137037 | 137354 | 137671 | 137987 
138 || 139879 | 140194 | 140508 | 140822 | 141136 
139 || 143015 | 143327 | 143639 | 143951 | 144263 
140 || 146128 | 146433 | 146748 | 147058 | 147367 
141 || 149219 | 149527 | 149835 | 159142 | 159449 
142 || 152288 | 152594 | 152899 | 153205 | 153599 
143 || 155336 | 155639 | 155943 | 156246 | 156549 
144 | | 158362 | 158664 | 158965 | 159266 | 159367 
145 | | 161368 | 161667 | 161967 | 162266 | 162564 
146 | | 164353 | 164650 | 164947 | 165244 | 165541 
147 | | 167317 | 167613 | 167908 | 168203 | 168497 
148 | | 170262 | 170555 | 170848 | 171141 | 171434 
149 | | 173186 | 173478 | 173769 | 174959 | 174351 
150 | | 176091 | 176381 | 176669 | 176959 | 177245 
151 | | 178977 | 179264 | 179552 | 179839 | 180126 
152 | | 181844 | 182129 | 182415 | 132699 | 182985 
153 | | 184691 | 184975 | 185259 | 185542 | 185825 | 
154 | | 187521 | 187803 | 188084 | 188316 | 188647 
155 | | 190332 | 190612 | 190892 | 191171 | 191451 
156 | | 193125 | 193403 | 193681 | 193959 | 194237 
157 | | 195899 | 196176 | 196453] 196729 | 197005 
153 | | 198657 | 198932 | 199206] 199481 | 199755 
159 | | 201397 | 201670 | 201943 | 292216 | 202488 


The Table of Logarithms. 
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115611 
113926 
122216 
125481 
123722 


6 


7 


A— 


8 


119256 
122544 
125806 


129045 


131939 
135133 
1338303 
141449 
144574 


147676 
150756 
153815 
156852 
159368 
3 162863 
165338 
168792 
171726 
174641 


——- — 


177536 
180413 
183269 
135108 
188923 


132259 
135451 
138618 
141763 
144835 


— 


147985 
151063 
I 54119 
157154 
160168 


115943 


116276 
119536 
122871 
126131 
129363 


116608 
119915 
123198 
126456 
129689 


| 


120245 , 
123525 | 
126781 
130012 


1325379 
133769 
133934 
142076 
145196 


148294 
151369 
154423 
157457 
160469 


163161 
166134 
169086 
172019 
174932 


163459 
166430 
169380 
172311 
175222 


177825 
180699 
183555 
186391 
189209 


178113 
180986 
183839 
186674 
189490 


132899 
136086 
139249 
142389 
145507 


148603 
151676 
1547283 
I 37759 
160769 


163753 
166726 
169674 
172603 
175312 
178401 
181272 
184123 
186956 
189771 


191730 
194514 
197281 
200029 
202761 


192009 
194792 


197556 
2003J0JZJ 


20303Z 


192239 
195069 
197832 
200377 
2033093 


192567 
195346 
198107 
200350 


203577 | 
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204119 
206826 
209515 
212187 
214844 


217484 
220108 
222716 
225309 
227887 


L 


204391 
207096 
209783 
212454 
215109 


2 


3 


4 


204663 
207365 
210051 
212720 


215373 


204934 
207364 
210319 


. 2129836 


215633 


205204 
207904 
210536 
213252 
213902 


217747 
220369 
222676 
225568 
228142 


230449 
232996 
235528 
238046 
240549 


230704 
233250 
235781 
.238297 
249739 


218010 
220631 
223236 
225827 
228400 


39959 
233504 
236033 
2338548 


241048 


243038 
245513 
247973 
250420 
252853 


243286 
245759 
248219 
250664 
253096 


243534 
246006 
248464 
250908 
253334 


255275 


257679 
260071 
262451 
264816 


267172 
269513 
271842 
274158 
276462 


2553514 
257918 
260309 
262688 
26© 054 


267406 
269746 
272074 


Hub 54 
276692 


2557535 
253158 
260548 
262925 
265289 


213273 
220892 
22.3496 
226084 
228657 


218536 
221153 
223755 
226342 
228913 


231215 
233752 
236285 
238799 
241297 


243792 
246252 
248709 
251151 
253580 


255995 
258398 
260787 
263162 
265525 


267641 
269979 
272306 
274619 
296921 


267875 
270213 
272538 
274850 
277151 


Ee 


231469 
234011 
236537 
239049 
241546 


244029 
246499 
248954 
251395 
253322 


256237 
258637 
261025 


263399 
265761 


268109 
270446 
272769 
275081 
277379 


——— — — 
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The Table of Logarithms. 345 
| 6 1] LY |F.. D 

205475 | 205746 | 206016| 206286 | 206556] | 271 
208173 | 208441 | 208710| 208978 | 209247| | 269 
210853 |211121 | 241388 | 211654 | 211921] | 267 
213518 | 213783 | 214049 | 214314 | 214579] | 266 
216166 | 216429 | 216694 | 216957 | 217221| | 264 
218798 | 219060 | 219323 | 219585 | 219846] | 262 
221414 |221675 | 221936 | 222196 | 222456 | | 261 
224015 | 224274 | 224533 | 224791 | 225051 | | 259 
226599 | 226858 | 227115 | 221372 | 227629 | | 258 
229169 |229426 | 229682 | 229938 | 230193 | | 256 

— — 
231724 231979 | 232234 | 232488 | 232742 | | 254 
234264 | 234517 | 234770 | 235023 | 235276 | | 253 
236789 | 237041 | 237292 | 237544 | 237795 | |-252 
239299 | 239349 | 239799 | 240049 | 240299 || 250 
241795 | 242044 | 242293 | 242541 | 242789 || 249 
244177 | 244525 | 244772 | 245019 | 245266 | | 248 
246745 | 246991 | 247237 | 247482 | 247728 | | 246 
245198 | 249443 | 249687 | 249932 | 250176 | | 245 
251638 | 251881 | 252125 | 252368 | 252610 | | 243 
254064 | 234306 | 254548 | 254789 | 255031 | | 242 
256477 | 256718 | 256958 | 257198] 257438 | | 241 
258877 | 259116 | 259355 | 259594 | 259833 | | 239 
261263 | 261501 | 261739 | 261976 | 262214 38 
25g096 | 263373 | 264109 | 264346 | 264582 | | 237 
265996 | 266232 | 266467 | 266702 | 266937 | | 235 
263344 | 268578 | 268812 | 269046 | 269279 | | 234 
270679 | 270912 | 271144 | 271377 | 2716c9 | | 233 
273001 | 273233 | 273464 | 273696 | 273927 | | 232 
275311 | 275542 | 275772 | 276002 | 276232 230 | 

277838 | 278067 | 278296 | 278525 | | 22 


| | | 277609 


— 


3409444 ' 340642 | 340841 
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146 The Table of Logarithms. 
N "0. | 2 | 3 4 
190 | | 278734 | 278982 | 279211 | 279439 | 276667 
191 | | 281033 | 285261, | 231488 | 281714 281942 
192 | | 283301 | 283527 | 283753 | 283979 | 284205 
193 | | 283557 | 285782 | 286007 | 286232 | 286456 
194 | | 287802 | 288026 283249 | 288473 | 288696 
195 | | 29093) | 299257 292479 | 290702 | 290925 
196 | | 292256 | 292478 | 292699 | 292920 | 293141 
197 | | 294466 | 294687 | 294907 | 295127 | 295347 
193 | | 296665 | 296884 | 297 104 | 297323 | 297542 
199 | | 298353 | 299071 | 299239 | 299507 | 299725 
200 | | 301030 | 301247 | 301464 | 301681 | 301898 
201 | | 303196 | 303412 | 303628 | 303844 | 394059 
202 | | 305351 | 305566 | 305781 | 305996 | 306211 
203 | | 397496 | 307709 | 307924 | 308137 | 393351 
204 |. | 30963c 309843 | 310056 | 310268 | 310481 
Yos || 311754 | 311966 | 312177 | 312389 | 312600 
206 \ 31 3867 314078 | 314289 | 314499 | 314709 
207 | | 313970 316180 | 316389 | 316599 | 316809 | 
208 | | 318063 | 318272 | 318481 | 318689 313898 | 
209 | 320146 520354 | 32<562 320769 320977 | 
| | 210 | 322219 | 322426 | 322633 | 323539 323046 | 
| 211 | | 324282 | 324438 | 324694 | 324399 | 325195 
| 212 326336 326541 326745 326949 327155 
213 | | 228379 | 328553 | 328797 | 325991 | 329154 
214 | | 330414 339917 | 330819 | 331022 | 33122) 
| 215 | | 332423 , 332640 | 332342 | 333944 | 33324% 
| 216 | | 334454 ! 334655 | 334356 | 335957 | 335297 
| 217 | | 336459 | 336559 | 336259 | 337959 | 237257 
| 218 | | 338456 ; 338656 | 338356 | 339954 | 339253! 
, 219 341039 | 341237 


CCC 
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eg 


5 


6 


Fm 


279895 
232169 
284431 
286681 
288919 


291147 
293362 
295567 
297761 
299943 
302114 
394275 
306425 
398564 
310693 


312812 
314920 
317018 
319106 
321184 


_ 


323252 
325310 
327359 
329398 
331427 


333447 
335458 
337459 
| | 339453 
| | 341435 


230123 
232396 
284656 


| 285905 
| 289143 


| 291369 


293534 
293787 
297979 
200161 


— — - —— 


302331 
304491 
396639 
398778 
31 0906 


— -———C— 


313023 
315130 
317227 
319314 
3213J1 


280351 
232622 
234332 
287129 
239366 


291591 
293804 
296007 
298198 
390378 


392547 
304706 
396854 
308991 
3111183 


313234 
315340 
317436 
319522 
321599 


323458 
325516 
327 363 
329601 
231629 
333649 
335658 
337659 
339650 
341632 


323665 
325721 
327767 
329305 
331832 
333359 
335359 
337559 
339349 
341830 


— — 


8 


—— — 


230578 
232349 
235197 
237354 
289539 


251813 
294925 
296226 
298.416 
200595 


— 


302764 
304921 
307068 
309204 


334951 
336053 
338058 
340047 
342028 


9 


280806 | 
28307 5 
285332 
287 578 
289312 


292034 
294246 
256446 
293635 
300813 


—  _ _- — 


302979 
305136 
307232 
509417 
$11542 


334253 
336259 
339257 
34c246 
342225 | 
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wo 
| 


O 


I 


2 


342227 
344392 
346353 
348305 
359248 


342620 
344589 
345549 
348499 
359442 


342817 
344785 
345744 
348694 
350636 


3 


343014 
344981 
345939 
348889 


350829 


352183 
354108 
356026 
357935 
359835 


352375 
354301 
356217 
358125 
360025 


352558 
354493 
356408 
353316 
3£0215 


352761 
354685 


355599 


358506 
360404 


| 


4 


———_—_ 


343212 
345178 
347135 
349983 
351023 


352954 
354876 
356790 
358696 
360593 


361728 
363612 
365488 
367356 
369216 


361917 
363799 
355675 
367542 
369401 


———— 


371068 
372912 
374748 
376577 
378398 


371253 
373096 
374932 
376159 
378579 


380211 
382017 
383815 
385606 
337389 
389166 
390935 
392697 
394452 
396199 


380392 
382197 
383995 
355785 
387568 


362105 
363988 
3653862 
367729 
369537 


362294 
364176 
366049 
367915 
369772 


362482 
364363 
366236 
368101 
369958 


371437 
373279 
375115 
376942 
378761 


— 


330573 
392377 
3384174 
335964 
3387746 


371622 
373464 
37 5298 
377124 
378943 


371806 
373647 
37 5481 
377306 
379124 


380754 
352557 
334353 
386142 
387923 


380934 
352737 
334533 
386321 
388101 


389343 
391112 
392873 
394627 
396374 


3389520 
391288 
393048 
394802 
396548 


339698 


391464 


393224 
394977 
396722 


| 


389875 


391641 
393399 
99300 
396856 
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The Table of Logarithms. 

+2 M.. 7 F-9 9 ||D 
343409 | 343606 | 343802 | 343999 | 344196 || 197 
345373 | 345569 | 345766 | 345962 | 346157 || 196 
347330 | 347525 | 347720 | 347915 | 348110 [| 195 
349278 | 349472 | 349659 | 349860 | 350054 || 194 
351216 | 351409 | 351603 | 351796 | 351989 || 193 
353147 | 353339 | 353532 | 353724 | 353916 || 193 
355e68 | 355239 | 355452 | 345543 | 355834 || 192 
356981 | 357172 | 357363 | 357554 357744 191 
253886 | 359076 | 359266 | 359456 | 359646 || 190 
360783 | 360972 | 361161 | 361350 | 361539 || 189 
362671 | 352859 | 363048 | 363236 | 363424 | | 198 
364551 | 364739 | 364926 | 365113 | 365301 || 188 
366423 | 366609 | 366796 | 356983 | 367169 || 187 
368287 | 358473 | 368659 | 368845 | 369030 || 186 
370143 | 379328 | 370513 | 370698 | 370882 || 185 
371991 | 372175 | 372359 | 372544 | 372728 || 184 
373831 | 374915 | 374198 | 374392 | 374565 || 184 
375664 | 375846 | 376029 | 370212 | 376394 || 183 
377488 | 377670 | 377852 | 378034 | 378216 [| 182 
379306 | 3794$7 | 379668 | 379849 | 380030 || 181 
381115 | 381296 | 381476 381656 | 381837 || 181 
382917 | 383097 | 383277 | 383456 | 383636 || 180 
3384712 | 384891 | 385069 | 385249 | 335428/|| 179 
339499 | 386677 | 386856 | 337034 | 387212 ||1798 
388279 | 388456 | 388634 | 388811 | 358989 || 178 
390051 | 390228 | 390405 | 390582 | 399759 || 177 
391817 | 391993 | 392169 | 392345 | 392521 || 176 
393575 | 393751 | 393926 | 394101 | 394277 || 196 
395326 | 395501 | 395676 | 395850 | 396025 [| 175 
397071 | 397245 | 397419 | 397592 | 397766 |] 174 


—  — — 


| 348 The Table of Logarithms. 
N O I 2 3 14 
220 | | 342227 342620 | 342817 | 343014 | 343212 
221 | | 344392 | 344589 | 344785 | 344931 | 345178 
222 | | 346353 | 345549 | 345744 | 346939 | 347135 
223 | | 348305 | 348499 | 348694 | 348889 | 349083 
224 | | 359248 | 359442 | 359636 | 350829 | 351023 
225 | | 352183 | 352375 | 352558 | 352761 | 352954 
226 | | 354108 | 354301 | 354493 | 354685 | 354876 
227 | | 356026 | 356217 | 356408 | 356599 | 356790 
228 | | 357935 | 358125 | 358316 | 358506 | 358696 
229 | | 359835 | 350025 | 360215 | 360404 | 360593 
230 | | 361728 | 361917 362105 | 362294 | 362482 
231 | | 363612 | 363799 | 363988 | 364176 | 364363 
232 | | 365488 | 365675 | 365862 | 366049 | 356236 
233 | | 367356 | 367542 | 367729 | 367915 | 368101 
234 | | 369216 | 369401 | 369587 | 369772 | 369958 
235 | | 371068 | 371253 | 371437 | 371622 | 371806 
236 | | 372912 | 373996 | 37327 9| 373464 | 373647 | 
237 | | 374748 | 374932 | 375115 | 375298 | 375481 
238 | | 376577 | 376159 | 376942 | 377124 | 377306 
39 | | 378398 | 378579 | 378761 | 378943 | 379124 
240 380211 | 380392 | 380573 | 380754 | 380934 
241 | | 382017 | 382197 | 332377 | 382557 | 382737 
242 | | 383915 | 383995 | 334174 | 384353 | 384533 
243 | 385606 | 385785 | 335964 | 386142 | 386321 
244 | | 387389 | 387563 | 387746 | 387923 | 388101 
__ | 
245 | | 389166 | 389343 | 389520 | 389698 | 389875 
246 | | 399935 | 391112 391288 | 391464 | 391641 
247 | | 392697 | 392873 | 393048 | 393224 | 393399 
248 | | 394452 | 394627 | 394802 | 394977 395152) 
396199 \396374 | 396548 | 396722 396856 | 
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The Table of Logarithms. 

E736 # £18 9 ||D 
343409 | 343606 | 343802 | 343999 | 344196 || 197 
345373 | 345569 | 345766 | 345962 | 346157 || 196 
347330 | 347525 | 347720 | 347915 | 348110 || 195 
349278 | 349472 | 349659 | 349860 | 350054 || 194 
351216 | 351409 | 351603 | 351796 | 351989 || 193 
353147 | 353339 | 353532 | 353724 | 353916 || 193 
355e68 | 355239 | 355452 | 345643 | 355834 || 192 
356981 | 357172 | 357363 | 357554 357744 I91 
253886 | 359076 | 359266 | 359456 | 359646 | | 190 
360783 | 360972 | 361161 | 361350 | 361539 || 189 
362671 | 362359 | 363048 | 363236 | 363424 || 188 
364551 | 354739 | 364926 | 365113 | 36530 || 188 
366423 | 366609 | 366796 | 356983 | 387169 || 187 
368287 | 368473 | 368659 | 368845 | 369030 || 186 
370143 | 379328 | 370513 | 370698 | 370882 || 185 
371991 | 372175 | 372359 | 372544 | 372728 || 184 
373831 | 374915 | 374198 | 374332 | 374565 || 184 
375664 | 375846 | 376029 | 376212 | 376394 || 183 
377488 | 377670 | 377852 | 378034 | 378216 || 182 
379306 | 37947 | 379668 | 379849 | 380030 || 181 
3381115 | 3381296 | 381476 | 381656 | 381837 || 181 
382917 | 333097 | 383277 | 383459 | 383636 || 180 
334712 | 3384891 | 385069 | 385249 | 385428 || 179 
339499 | 386677 | 386856 | 337034 | 337212 || 178 
388279 | 388456 | 388634 | 388811 | 388989 || 178 
390051 | 390228 | 390405 | 390582 | 390759 || 1997 
391817 | 391993 | 392169 | 392345 | 392521 [| 176 
393575 | 393751 | 393926 | 394101 | 394277 || 176 
395326 395501 | 395676 | 395850 | 396025 [| 175 
39707 1 397419 | 397592 | 397766 || 174 


397243 
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.- 
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3 
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397940 
399674 
401401 
403121 
404834 
406540 
408239 
409933 
411619 
413299 


414973 
416641 
418301 
419956 
421604 


398114 
399847 
401573 
403292 
405995 


398287 
400019 
421745 
493464 
405176 


406710 
408409 
410102 
411788 
413467 


415140 
416807 
418467 
420121 
421768 


423246 
424882 
426511 
428135 
429732 


—— 


431369 
432969 
434 569 
436163 
437751 


423409 
425045 
426674 
425297 
429914 
431525 
433129 
4.34729 
436322 
437909 


439491 
441066 
442637 
444201 


445759 


406881 
408579 
410271 
411956 
413635 


415307 
416973 
418633 
420289 


421933 


393461 
400192 
401917 
403635 
495346 


497051 
408749 
419439 
412124 
413803 


415474 
417139 
418798 
420451 
422097 


423374 
4252CY9 
426335 
428455 
43007 3 


423737 
425371 
426999 
428621 
430235 


431685 
433289 
434855 
43643v1 
438067 


439648 
441224 
442793 
444357 
445915 


431816 
433449 
435048 
436639 
433226 


439806 
441381 
442949 
444513 
446071 


398634 
400365 
402089 
403807 
405317 


407221 
408918 
410609 
412293 
413969 


415641 
417 306 
413964 
420616 
422261 


423901 
423534 
427161 
423783 
439398 
432007 
433609 
435207 
435799 
433354 


439964 
441538 
443106 
444669 
446226 


| 446382 


The Table of Logarithms., 7551 | 
ARSJSEA = 5:5. 
398808 | 398981 | 399154 | 399328 3995o1 | 173 
400538 | 400711 | 400883 | 401056 | 401228 | | 193 
492261 | 402433 | 402605 | 402777 | 402949 | | 192 
493978 | 404149 | 494320 | 404492 | 404663 | | 191 
405688 | 405358 | 406029 | 406199 | 406369 | | 191 
407391 | 407561 | 407731 | 4079ol | 4of8o70 | | 150 
409087 | 499257 | 499426 | 409595 | 409764 | | 169 
410777 | 410946 | 411114 | 411283 | 411451 , 169 
412461 | 412629 | 412796 | 412964 | 413132 , | 168 
414137 | 413405 | 414472 | 414639 | 414806 | | 167 
"axles EM 

415808 | 415974 | 416141 | 416308 | 416474 | | 167 
417472 | 417638 | 417804 | 417969 | 418135 ; | 166 
419129 | 419295 | 419460 | 419625 | 419791 | | 165 
420781 | 420945 | 421110 | 421275 | 421439 | | 165 
422426 | 422589 | 422754 | 422918 | 423082 | | 164 
424065 | 424228 | 424392 | 424555 | 424718 | 164 
425697 | 425860 | 426023 | 426186 | 426349 163 
427324 | 427486 | 427648 | 427811- | 427973 | 162 
428944 | 429106 | 429268 | 429429 | 429591 | | 162 
430559 | 430719 | 430881 | 431042 | 431203 | 161 
432167 | 432328 | 432488 | 432649 | 432809 | 161 
433769 | 433929 | 434089 | 434249 | 434409 | 160 
: | 435366 | 435526 | 435685 | 435844 | 436004 | 159 
436957 | 437116 | 437275 | 437433 | 437592 | 159 
| 438542 | 438701 | 438859 | 439175 | 439165 | 158 
| | 440122 | 440279 | 440437 | 440594 | 440752 | 158 
| | 441695 | 441852 | 442009 | 442166 | 442323 | 157 
| | 443263 | 443419 | 443576 [443732 | 443889 | 157 
| | 444525 | 444981 | 445137 | 445293 | 445449 | 156 
446537 1 446692 | 446848 | 447003 | 155 
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447158 
448706 
452049 
451786 
453318 


447313 
443861 
450403 
451939 
453471 


_—_ 


447468 
449015 
459557 
452093 
453624 


E 


447623 
449169 
450711 
452247 
453777 


454845 
456366 
457389 
459392 
460898 


462398 
463893 
465383 
466868 
468347 


454997 
456518 
458033 


459543 
461048 


455149 
456669 
453184 


459694 
461198 


462548 
454042 
465532 
467016 
468495 


462647 
464191 
465680 
467164 
463643 


469822 
471292 
472756 
474216 
475671 


477121 
478566 
480007 
481443 
482374 


434299 
485721 


437138 


483551 
435958 


469969 
471438 
472903 
474362 
475816 


470116 
471585 
4730949 
474508 
475962 


455392 
456821 
458336 
459845 
461348 


462847 
454340 
465329 
467312 
463 790 


470263 
471732 
473195 
474653 
476107 


477266 
478711 
480151 
431586 
483016 


477411 
478855 
480294 
481729 
483159 


477555 
473999 
480433 
481872 
483502 


+ 
447778 
449324 
450865 


452399 
453929 


455454 
456973 
453487 
459995 
461495 


462997 
4644859 
465977 
467460 
463938 


4760410 
471878 
473341 
474799 
476252 


477695] 
479143 
480582 
432016 
433445 


434442 
485863 


487279 
488692 


490099 


434585 
486005 
487421 
4833333 


484727 
486147 
487563 


| 483974 
499379 


434865 
486289 


487704 
489114 


490239 


499520] 
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5 


447932 
449478 
451018 
452553 
454082 


6 


7 


448088 
449633 
451172 
452706 
454235 


448242 
449737 
451326 
452859 
4534337 


455606 
457125 
458638 
460146 
461649 


463146 
464639 
466126 
467608 
969085 


: | 470557 


—_ 


472025 
473487 
474944 
476397 


| 467736 


455758 
457276 
458789 
460296 
461799 


455910 
457428 
458939 
460447 
461948 


8 


443397 
459941 
451479 
453012 
454539 


456062 
457579 
4590991 
450597 
462098 


463296 
464788 
466274 


469233 


470704 
472171 
473633 
475089 
476542 


477844 
479287 
430725 
432159 
483587 


477939 
479431 
480869 
482302 
483729 


463445 
454936 
466423 
457904 
469330 


470851 
472318 
473779 
47 5235 
476687 


463594 
465085 
466571 
468052 
469527 


47 0998 
472464 
473925 
475381 
479832 


9 


443552 
450095 


451633 
453165 
454692 


456214 
457731 
459242 
460748 
462248 


463744 
455234 
466719 
468199 
469675 


471145 
472610 
474071 
475526 
476976 


478133 
479575 
481012 
432445 
483872 


473278 
479719 
431156 
432588 


434015. 


478422 


479863 |, 


481299 
482731 


484157 


4385011 
436430 
437845 
439255 
490661 


435153 
4386572 
487986 
489396 


490801 | 


435295 
486714 
4838127 
489537 
490941 


435437 
436355 


483269 


| 489677 
491081 


485579 
486997 
488409 
439818 
491222 
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310 
311 


1 


— 


I 


491362 
492760 
494155 
495544 
496929 


498311 
499687 
501059 
502427 
503791 


505149 
506505 


,| 507856 


509203 
519545 


511883 
513218 
514545 
515874 
517196 


518514 
519828 
521138 
522454 
523746 


520545 


526339 
527 629 
528916 


| 1530199 


491502 
492900 
494294 
495633 
497068 


2 


491642 
493939 
494433 
495822 
497206 


498448 
499324 
501 196 


502564” 


503927 


498536 
499962 
591333 
5027 00 
504063 


505286 
506640 
597991 
509337 
510679 


512017 
$13551 
514681 
516006 
517328 


518646 
519959 
521269 


522575 
523976 


525174 
526469 
527759 
529045 
530328 


—_ 


505421 
596776 
508126 
509471 
510313 


SI2151 
513435 
514813 
516139 
517459 


518777 
520090 


521399 


52270) 
524006 


525304 


526558 
527888 


A 


491782 
493179 
494572 
495960 
497344 


498724 
500099 
501470 
502837 
504199 


4 


491922 
493319 
494711 
496099 
497483 


498362 
500236 
501607 
502973 
594335 


595557 
$o06911 
508260 
509606 
510947 


505193 
507046 
598395 
599740 
511081 


512284 
513617 
514946 
$16271 
517592 


512418 
513750 
515079 
516403 
517724 


518909 
$20221 
521530 
522835 
524136 


525434 
$26727 
528016 


529174 | 529302 
530456 | 530584 


519040 
520353 
521661 
522966 
524266 


525563 
526856 
528145 
529430 
530712 


— 


| 
| 


MS, 


£ 


\ 
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5 6 | 7 8 | 9 ji D 
492062 | 492201 | 492341 | 492491 | 492621 | | 145 
4934583 | 493597 | 493737 | 493876 | 494015 | , 139 
494850 | 494989 | 495128 | 495267 | 495406 | | 139 
496238 | 496376 | 496515 | 495653 | 496791 | | 139 
497921 | 497759 | 497897 | 498035 | 498173 | 138 
493999 | 495137 | 499275 | 499412 | 499549| 133 
5c0374 | 500510 | 500648 | 500785 | 500922| 137 
501744 501880 | 502017 | 592154 | 3592291 I37 
503109 | 503246 | 503382 | 503518 | 593655| ' 136 
504471 | 594607 | 504743 | 594878 | 595014] , 135 
505328 | 505964 | 506099 | 506234 | 596369 | 136 
507181 | 507316 | 507451 þ 507586 | 597721 | 135 
508529 | 508664 | 508799 | 508934 | 599968| 135 
509894 | 51ooog | 510143 | 510277 | 519411 | | 134 
511215 | 511349 | 511482 | 511616 | 511749 | | 134 
512551 | 512684 | 512818 | 512951 | 5130984 | ' 133 
513883 | 514016 | 514149 | 514282 | 514415} | 133 
515211 | 515344 | 515476 | 515609 | 515741 | |133 | 
516535 | 516668 | 516756 | 516932 | 517064 | | 132 
517855 | 517987 | 518119 | 518251 | 518382 | | 132 
519171 | 519303 | 519434 | 519566 | 519697 | | 131 
| 520484 | 520615 | 529745 520376 | 521007 | | 131 
521792 | 521922 | 522053 | 522183 | 522314 | | 131 
523096 | 523226 | 523336 | 523486 | 523616 | | 130 
524396 | 524526 | 524656 | 524785 | 424915 | [130 
525693 | 525922 | 525951 | 526081 | 5262109 | | 129 
526585 | 527114 | 527243 | 527372 | 527501 | [129 
528274 | 528402 | 528531 | 528659 | 528785 | | 129 
525559 | 529687 | 529815 | 529943 | 539972 | | 128 
530839 | 539968 | 531096 | 531223 | 531351 | | 128 


B 2 
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O 
340 | | 531479 
341 | | 532754 
342 | | 534926 
343 | | 535294 
344 | | 536558 
345 | | 537819 
346 | | 539076 
347 | | 549329 
348 | | 541579 
349 | | 542825 
350 | | 545008 
351 | | 545397 
352 | | 546543 
353 | | 547775 
354 | | 549993 
355 | | 559228 
356 | | 551449 
357 | | 552668 
353 | | 553983 
359 | | 555994 
360 | | 556303 
361 | | 557957 
362 | | 553709 
363 | | 559997 
364 | | 561101 
365 | | 552293 
356 | | 563481 
367. | | 554666 
368 565848 


567c26 


I 


2 


531607 
532882 
534153 


535421 
536685 


537945 
539202 
34943) 
541704 
342949 


531734 
533009 
534280 , 
535547 
536811 


538071 
5339327 
549579 
541829 
543974 


544192 
545431 
546666 
547898 
549126 


550351 
551572 
552789 
554c04 
555215 


544316 
545555 
546789 
548021 
549249 


5509473 
551694 
$52911 
554126 
355336 


3 | 4 


531862 
533136 
534497 
535674 
536937 


$33197 
539452 
540705 
541953 
543199 


531989 
533264 
534534 
535800 
537063 


533328 
539573 
540829 
542078 
543323 


544440 
5 45678 
546913 
548144 
549371 


544564 
545802 
547036 
548267 
549494 


559595 
551816 
5353033 
$54457 
554247 


550717 
551938 
553155 
554368 
555578 


Q— 


556423 
557627 
558829 
560026 
561221 


562412 
563599 
564784 
565966 
567144 


556544 
557748 
558948 
560146 
561339 


562531 
563718 
564903 
566084 
567262 


556664 
557868 


559068 
560265 


561459 


562649 | 


563336 
565021 
566202 
567 379 


536785 
557938 
559188 
560385 
561578 


562769 
563955 
565139 
566319 
567497 


— 


— —— —— 


——_— 


| The Table of Logarithms, 157 

5 6 7 s 9 [| D 
532117 | 532245 | 532372 | 532499 | 532627 | | 128 
533391 | 533518 | 533645 | 533772 | 533399 | | 127 
534661 | 534797 | 534914 | 535041 | 535167 | | 127 
535927 | 536053 | 536179 | 536304 | 536432 | | 126 
337189 | 537315 | 537441 | 537567 | 537693 | | 126 
53844%| 538574 | 538699 | 538825 | 538951 | | 126 
539703 | 539829 | 539954 | 549979 | 549204 | | 125 
$40955 | 341079 | 541205 | 541329 | 541434 | | 125 
542203 | 542327 | 542452 | 542576 | 542701 | | 125 
543447 | 543571 | 543696 | 543819 | 543944 | | 124 
544683 | 544812 | 544934 | 545959 | 545153 | | 124 
545925 | 546049 | 546172 | 546296 | 546419 | | 124 
$47159 | 547282 | 547405 | 547529 | 547652 | | 123 
543389 | 548512 | 548635 | 548758 | 548881 | | 123 
549616 | 549739 | 549861 | 549984 | 5501c6 | | 123 
559839 | 559962 | 551c8g | 551206 | 551328 | | 122 
552059 | 552181 | 552303 | 552425 | 552547 | | 122 
353276 | 553398 | 553519 | 553640 | 553762 | | 121 
554489 | 554610 | 554731 | 554852 | 554973 | | 121 
555699 | 555819 | 555940 | 556061 | 556182 || 121 
556905 | 557026 | 557146 | 557267 | 557387 | | 120 
558108 | 558228 | 558349 | 558469 | 558589 | | 126 
559308 | 559428 | 559548] 559667 | 559787 || 129 
560504 | 560624 | 560743 | 560863 | 560982 || 119 
561698 | 561817 | 561936| 562055 | 562174 || 119 
562887 | 563006 | 563125| 563244 | 563362 || 119 
564074 | 564192 | 564311 | 564429 | 564548 || 119 
565257 | 565376 | 565494 | 565612 | 565729 ||118 
566437 | 566555 | 566673 | 566791 | 566909 | [118 
567614 567732 567849 * 567967 | 56808, | /118 


Bb 3 


* 


| 258 The Table of Lagarithms. 

N O L 2 | 3 4 
: 

370 | | 568202 | 568319 563436 | 568554 | 568671 
2371 | | 569374 | 569491 | 569608 569725 | 569842 
372 | | 570543 | 579659 | 570776 570893 | 571009 
373 | | 571709 | 571825 | 571942 572058 | 572274 
374 | | 572872 | 572998 | 573104 | 373219 573336 
375 $74031 | 574147 | 574263 | 574379 | 374494 
376 | | 575188 | 575393 | 575419 | 575334 575649 
377 | | 576341 | $76457 | 576572 576687 | 576802 
378 | | 577492 | 577607 | 577722 577836 | 577951 
2379 | | 578639 | 578754 | 578868 578983 | 579097 
380 | | 579784 579898 | 580012 580126 | 580241 
381 | | 580925 | 581039 581153 | 581267 | 551381 
382 | | 582063 | 592177 532291 | 582404 | 582518 
383 | | 583199 | 583312 | 583426 583539 | 533652 
384 | | 584331 | 534444 | 58457 584670 | 584783 
285 | | $85461 | 585574 | 535686 585799 | 585912 
386 | | 586587 | 536699 | 586812 586925 | 597c37 
387 | | $87712 | 587823 | 587935 | 388047 5881 59 
338 | | 588832 | 588944 | 589056 | 599167 539279 
389 | | 589949 | 599061 | 590173 590284 | 599396 
290 | | 593065 | $91176 | 591287 | 591399 591509 
391 | | 592177 | 592288 | 592399 | 592509 592621 
392 | | 593286 | 593397 593508 | 593618 | 593729 
393 | | 594393 | 594503 594614 | 594724 | 594534 
394 | | 595496 | 595606 | 595717 595827 | 595937 
295 | | $96597 | 596707 | 556817 | 596927 | 397957 
396 | | 597695 | $97805 | 597914 558024 | 598134 
397 | | 598790 | $9889 | 599009 | 599119 599228 
398 599883 | 599992 600101 | 600210 600319 
399 | | 590073 601082 | 601191 | 691299 601408 
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399 


FRE F LI |D 
568788 | 568905 | 569023 | 596139 | 569257 || 117 
569959 | 570076 | 570193 | 570309 | 570426 || 117 
$71126 | 571243 | 571359 | 571476 | 571592 | | 117 
$72291 | 572407 | 572523 | 572639 | 572755 | | 116 
$73452 | 573568 | 573684 | 573799 | 573915 | | 116 
$74609 | 574726 | 574841 | 574957 | 575072 | | 116 
575765 | 575880 | 575996 | 576111 | 576226 || 115 
' $76917. | 577032 | 577147 | 577262 | 577377 || 115 
578066 | 578181 | 578295 | 578409 | 578525|| 115 
$79212 | 579326 | 579441 | 579555 | 579669 | | 114 
580355 | 580469 | 580583 | 580697 | 580811 || 114 
531495 | 581608 | 581722 | 581836 | 581949 || 114 
582631 | 582745 | 582858 | 582972 | 583085 || 114 
583765 | 533879 | 533992 | 584105 | 584218 || 113 
584396 | 585009 | 535122 | 535235 | 535348 || 113 
536024 | 536137 | 586245 | 5386362 | 586475 || 113 
587149 | 5387262 | 587374 | 537486 | 537599 | | 112 
$33272 | 588384 | 583496 | 588608 | 588719 | | 112 
' 589391 | 589503 | 589615 589726 | 58983$ | [112 
$90507 | 590619 | 590730 | 590842 | 590953 | | 112 
$91621 | 591732 | 591843 | 591955 | 592066 | [111 
592732 | 592843 | 592954 | 593964 | 593175 | | 111 
: 593339 | 593950 | 594061 | 594171 | 594282 || 111 
| 594945 | 595055 | 595165 | 595276 | 595386 || 110 
596047 | 596157 | 596267 | 596377 | 596487 || 110 
597146 | 597236 | 597366 | 597476 | 597586 | | 110 
' 598243 | 593353 | 598462 | 593572 | 598681 | [110 
599337 | 599446 | 599556 | 599665 | 599774 | | 199 
600428 | 600537 | 600646 | 600755 | 600864 | | 109 
601317 |601625 601734 | 601843 | 601951 || 109 
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O 


602059 
603144 
604226 
6053095 
6063831 


607455 
608526 


609594 
610660 


611723 


612784 
1 613842 
614897 
615950 
617000 


618048 
619093 
620136 
621176 
622214 


623249 
624282 
625312 
626340 
627366 
6238389 
629409 
630428 


631444 


L 


mr re EEEIE——_— 


602169 
603253 
604334 
605413 
606489 


607 562 
608633 
609701 
610767 
611829 


612889 
613947 
615003 
616055 
617105 


618153 
619198 
620240 
621280 
622318 


623353 
624385 
625415 
626443 
627468 


628491 
629512 


631545 


32559 


632457 


630529 


p2 


602277 
603361 
604442 
605521 
606596 


607669 
608739 
609808 
610873 
611936 


612996 
614053 
615108 
616160 
617210 


618257 
619302 
620344 
621334 
622421 


623456 
624488 
625518 
626546 
627571 


628 393 
629613 
630631 
633647 


Z 
602336 
693469 
604559 
605628 


606704 


607777 
608847 
609914 
610979 
612042 


613102 
614159 
615213 
616265 
617315 
618362 
619406 
6204483 
621448 
622525 


623559 
625591 
625621 
626648 
627673 


OC er en rr nee 


623695 


629715 


630733 


631746 


632659 | 632761 


7 SS Ee ——— 


_——— 


4 


602494 
603377 
604,653 
605736 
606811 
607884 
608954 
610021 
611036 
612148 


613207 
614264 
615319 
616370 
617419 


618466 
619511 
620552 
621592 
622628 


623663 
624695 
625724 
626751 
627775 


628797 
629817 
630835 
631849 
632962 
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5 


602603 
603686 
604766 
605844 
606919 


607991 
609061 
610128 
611192 
612254 


6 


602817 
603794 
604874 
605951 
607026 


603098 
609167 
610234 
611298 


612359 


7 


602819 
603902 
604982 
606059 
607133 


6082053 
609274 
610341 
611405 
612466 


613313 
614369 
615424 
616476 
617523 


613419 
614475 
615529 
616581 
617629 


613525 
614581 
615634 
616686 


| 
( 


8 


6021923 


617734 


604009 
605089 
606166 


607241 


' 608312 


609331 


610447 


611511 
612572 


613630 
614686 
615739 
616790 
617839 


9 


603036 
604118 
605197 
606274 
607348 


6c$419 
609488 
610555 
611617 
612678 


613736 
614792 
615845 
616895 
617943 


616571 
619615 
620656 
621695 
622722 


618676 
619719 
620760 


621799 
622835 


618780 
6193824 
620864 
621902 
622939 


| 
618889 


619929 


| 620968 
| 622007 


623042 


618589 
620032 
621072 
622110 
623146 


623766 
624798 
625827 
626853 
627878 


623869 
624901 
623929 
626956 
627979 


623973 
625004, 
626032 
627058 
628082 


| 
| 


624076 
625107 
626135 
627161 
628185 


624179 
625209 
626237 


627263 | 


623287 


628899 
629919 


632963 


629002 
620021 
631038 
632051 
633064 


629104 


629206 


630423 | 630224 


631139 
632153 
633165 


631241 
632235 
633266 


629308 
630326 
63342 
632356 
633367 


| 


EF, 
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SN 


| 
| ll 


O 


I 


633463 
634477 
635434 
636438 
637489 


633569 
634578 
635584 
636588 
637589 


38459 
639486 
640481 
641475 
642465 


638589 
639536 
640581 
641573 
642563 


643453 
644439 
645422 
646404 
647393 


643551 
644537 
645521 
646502 
647481 


5 


633670 
634679 
635635 
636638 
6376839 


638639 
639686 
640630 
641672 
642662 


643650 
644636 
645619 
646599 
647579 


— 


648360 
649335 


650308 ' 


651278 
652246 


653213 
654177 
655138 
656098 
657056 


643458 
649432 
650405 
651375 
652343 


648555 
649529 
650502 
651472 
652439 


653309 
654273 
655235 
656194 
657152 


658011 
658965 
659916 
660865 
661813 


| 


658107 
659060 
660011 
660960 


661907 


653405 


654367 


BF 


633771 
634779 
635785 
636789 
637789 


6387859 
639785 
640779 
641771 
642761 


643749 
644734 
645717 
646698 
647676 


648653 
649627 
650599 
651569 
652536 


— 


653502 
654465 
655427 
656336 
657343 


661245 
662191 | 


— 


a. 
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633973 | 6340975 | 634075 | 634276 | 634376 | | 100 
634991 | 635081 | 635182 | 635283 | 635383 | | 100 
635986 | 636087 | 636187 | 636288 | 636388 | | 100 
636989 | 637089 | 637189 | 637239 | 637389 | | 100 
| 637989 | 633089 | 638189 | 638289 | 633389 99 
638988 | 639088 | 639188 | 639287 | 639357 99 
639984 | 640084 | 640183 | 640283 | 640382 99 
640978 | 641077 | 641177 | 641276 | 641375 99 
641969 | 642069 | 642168 | 642267 | 642366 || 99 
642959 | 643058 | 643156 | 643255 | 643354 || 99 
| p——_— 

643946 | 644044. | 644143 | 644242 | 644340 || g8 
644931 | $45029 | 645127 | 645226 | 645324 || 98 
645913 | £46011 | 646109 | 646208 | 646306 98 
646394 | 646992 | 647089 | 647187 | 647285 || g8 
647872 | 647969 | 648067 | 648165 | 648262 | | 98 
648848 | 643945 | 649043 | 649140 | 649237 JT 
649821 | 649919 | 650016 | 650113 | 650210 97 
650793 | 650890 | 650987 | 651084 | 651181 97 
651762 | 651859 | 651956 | 652053 | 652149 97 
652729 | 652826 | 652923 | 653019 ay 97 

| 

653695 | 653791 | 653888 | 653984 | 634080 | | gs 
654658 | 654754 | 654850 | 654946 | 655042 | | g6 
655619 | 655715 | 655810 | 655906 | 656002 | | o6 
656577 | 656673 | 650769 | 656864 | 656960 | |. 56 
657534 | 657629 | 657725 | 657820 | 657916 | | 96 
658488 | 658584 | 658679 | 658774 | 658869 | | 95 
659441 | 659536 | 659630 | 659726 | 659821 || 95 
660391 | 660486 | 660581 | 660676 | £60771 95 
661339 | £61434 | 661529 | 661623 | 661718 || g5 
| 662289 | 662380 | 662475 | 662569 | £62663 | | 95 
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em — 


O 


I 


2 | 3 


662758 


663701 
664642 
665581 
666518 


667453 
668386 
669317 
670246 
671173 


672098 
673021 
673942 
674861 | 


675778 


676694 
677607 
678518 
679428 
680336 


681241 
682145 
683047 
633947 
684845 


662252 
663795 
664736 
6656 75 
666611 


667 546 
668479 
669409 
670339 
671265 


672190 
673113 
674034 
674953 
675869 


676785 
677699 
678609 
679519 
680426 


— —— ———— 


681332 
632235 
633137 
6384037 
684935 


635831 
6386326 
687618 
688509 
689398 


662947 
663839 
664329 
665769 
666705 


667639 
663572 
669503 
670431 
671358 


672283 
673205 
674126 
675045 
67 5962 


676876 
677789 
678700 
679609 
680517 


631422 
632326 
683227 
684127 
685025 
685921 
68681 5 
68770 

68859 


663041 
663983 3 
664924 
| 665862 
666799 


689486 | 


4 


663135 
664078 
665018 
665956 
666892 


————_ 


667326 


6696 
670617 
671543 


672467 
673389 
674309 
675228 
676145 


677059 
677972 
678882 
679791 
680698 


£20749 
3 


681603 
682506 
653407 
684307 
685204 


686099 
686594 
687835 
688776 


687664 
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6 


7 


8 


6633 
664266 
665206 


6661 43 | 666 


667079 


663418 
664359 
665299 


667173 


668013 
668945 
66987 5 
670802 
671728 


663512 


664454 
665393 


666331 


667266 


663607 
664548 
665487 
666424 
667359 


668195 
669131 
670060 
670938 
671913 


— 


663293 
669224 
670153 


671080 | 


672005 


672652 
673574 
674494 


675412 
676328 


672 

653608 
674586 
675503 
676419 


677242 
678154 
679064 
679972 
680879 


677333 
678245 
679155 
680063 


680969 


63178 
682686 
683587 
684486 
685383 


681 874 
682777 
683677 
684579 
685473 


672835 
673758 
674677 
675595 
676511 


672929 
673849 
674769 
675687 
676602 


677424 
678335 
679246 
680154 
681060 


68196 

632865 
683767 
684666 
685563 


677516 
678427 
679337 
680245 
681151 


682055 
632957 
683857 
684756 
635652 


686279 
687172 
688054 
088953 


689841 | 


686368 
687211 
638153 
689042 
689930 


686458 
687351 
688242 
689131 
6G0019 


636547 


687439 
688331 
659220 
690007 
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650196 
691081 
691965 
692847 
693727 


694605 
695482 
696356 
697229 
6981 01 
698970 
699838 
700704 
701568 
702430 


690285 
691169 
692053 
692935 
693815 


694693 
695569 
696444 
697317 
658188 


699057 
699924 
700790 
701654 
702517 


703291 
704151 
705008 
705863 
706718 


793377 
704236 
703094 
703949 
706803 


2 


3 


690373 
691258 
692142 
693023 


693903 


690462 
691347 
692229 
693111 
693991 


694781 
695657 
696531 
697404 
698275 


699144 
7oool] 
700877 
7ToI741 
702603 


703463 
704322 
703179 
706035 
706888 


707570 
708421 
7092C9 
7Io117 
710963 


711507 
712649 
713491 
714329 
715167 


707655 
708506 
709335 
710202 
711048 


711891 
712734 
713575 
714414 
715251 


707740 
708591 
709439 
710287 
711132 


711976 
712818 
713659 
714497 


| 715335 


694868 


695744 
696618 


697491 
698362 


699281 
700098 
700963 
701827 
702689 


703549 
704408 
705 265 
706130 
796574 


707826 
708676 
709524 
710371 
711217 


712060 
712902 
713742 
714581 
715418 


707911 
708761 
7 ogecg 
710456 
711301 


712144 
712986 
713826 
714665 
71550901 


$a 


[6 The Table of Logarithms. 


5 


690639 
691 524 
692406 
693287 
| 694166 
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7 


bs 


9 


690728 
691612 
692494 
693375 
6942 54 


690816 
691700 
692583 
693463 
694342 


690905 
691789 
692671 
693551 
694429 


690993 
691877 
692759 
693639 
694517 


695944 
695919 
696793 
697665 
698535 


699404 
700271 
701136 
701999 
| 7 02861 


793721 
724379 
795436 
706291 
707144 


707996 
708846 
709694 
7Io540 
711385 


712229 
713970 
713910 
714749 


71 5536 71965 


695131 
696co07 
696880 
6977 52 
698622 


699491 
700358 
701222 
702086 


702947 


695219 
696094 
6596968 
697839 
698709 


695307 
6961382 
697c55 
697926 
698706 


Q— 


699528 
700444 
701309 
TO2H2 
7030933 


703807 
704665 
7<3522 
796376 
797219 


708 c81 
708931 
709789 
710625 
711469 
712313 
713154 
713994 
714833 


703893 
704751 
705607 
706463 
707315 


708166 
7ogoly 
709863 
710709 
711554 


712397 
713238 
714978 
714516 


715753 


699664 
795031 
701395 
702258 
703119 


703979 
704337 
705693 
706547 
707399 


708251 
709gIoo 
709948 
710794 
711639 


712481 
713223 
714162 
714999 
715836 


695394 
656269 
697142 
698014 
698833 


699751 
70c617 
701482 
702344 
703205 


704065 
704522 
705778 
7<6632 
707485 


7c8336 
709185 
710033 
710879 
711723 


712546 
713407 
714246 
715084 


713919 | 
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. 74 6003 


716838 
717671 
718502 
719331 


716087 
716921 
717754 
718595 
739414 


716170 
717004 
717837 
713668 
713497 


716254 
717088 
717920 
718751 
719579 


716337 
717171 
718003 
718834 
719663 


720159 
720986 
721811 
722634 
723456 


720242 
711068 
721993 
722716 
723538 


720325 
721151 
721975 
722798 
723019 


7204097 
721233 
722058 
722881 
723702 


720490 
721316 
722140 
722 963 | 
723784 


724276 
725095 
725912 
726727 
727544 


724358 
723176 
725993 
726309 
7-27 623 


724439 
7252358 
726075 
726390 
727704 


723354 
729195 
729974 
730782 
731589 


723435 
- 729246 
730055 
730363 
73 1669 


723416 
729327 
730136 
739944 
731749 


732394 
733197 
133999 
734799 
735599 


1732474 
7332/78 
734979 
734379 
735679 


732555 
733393 


734159 


734999 
733759 


724522 
725339 
7261 56 
726972 
727785 


724604 
7235422 
726238 
727053 
727866 


728597 
725408 
730117 
731024 
731830 


723678 
729439 
730293 
731105 
731911 


732635 
733438 
734239 
7350939 
735338 


732715 
733518 
7343'9 
735119 
735918 


736397 
737191 
737987 


' 038781 


739372 


736476 
737272 
733067 
733859 


739651 


736556 


7137352 


738146 
738939 
739731 


736635 
737431 
733225 
739018 
739309 


736715 
737511 
738305 
739097 
739889 
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716421 
717254 
718086 
718917 
TI9745 
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720573 
| 721398 
722222 
723945 
723866 


724685 
725503 
| 726319 
727134 
727948 


728759 
729569 
| 739378 
731186 
731991 
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732796 
733598 
734399 
735199 
735998 


736795 
737590 
738334 
739177 


( 739958 


716504 
717338 
718169 
713999 
719228 


716583 
717421 
713253 
719083 
719911 
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729655 
721481 
722305 
723127 
7239483 
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724767 
725585 
926401 
727216 
728029 


728841 
729651 
730459 
731266 
732072 


732376 
733679 
734479 
735279 
736078 


720738 
721563 
722387 
723209 
724029 


724849 
725667 
726483 
727297 
728110 


723922 
729732 
7390540 
731347 


732152 


732956 
733759 
734559 
735359 
736157 


716671 
717509 
718336 
719165 
719594 


720821 
721646 
722469 
723291 

24112 


724931 
7257483 
726564 

27379 
728191 


729003 
729813 
730621 
731423 
732233 


733937 
733539 
734639 
735433 
736237 


736374 
737669 
738463 
739259 
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736954 
737749 
7355343 
739335 
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737234 
737829 
733622 
739414 
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716754 
717587 
718419 
719248 
720077 


720903 
721723 
T22552 
723374 
724194 


725013 

25329 
726646 
727459 
723273 


29934 
9393 
730702 
731503 
732313 
733117 
733919 
734719 
735519 
736317 
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737998 
733701 
735493 
740234 
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567 
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569 


570 
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740363 
741152 
741939 
742725 
743509 


744293 
7450975 
7453855 
746634 
747412 
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Z 


740442 
741230 
1742018 
742302 


743588 


744371 
745153 
145933 
746712 
747489 


743188 
748963 
749736 
750508 
751279 


752043 
7528 6 
753533 
754348 
755112 


755375 
} 756636 
757396 
758155 
758912 
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759668 
760422 


761176 
761928 
762679 


743 266 
749040 
749814 
750536 
751356 


752125 
752393 
753659 


755425 
755189 


755951 
756712 
757472 
753230 


1758988 


760498 
761251 
o__ 
7627 54 


740521 
741309 
742096 
742382 
743667 


744449 
745231 
746011 
746789 
747567 


743343 
749118 
749391 
750663 
751433 


749599 
741338 
742175 
742961 
743745 
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740678 
741467 
742254 
743939 
743323 


744528 
745399 
746089 
746368 


747645 


748421 
749195 
749963 
750739 
751510 


752202 
752969 
753736 
754501 
755265 


756027 
756788 
757548 


759743 


758306 
759063 


759819 
760573 
761326 
762078 
762529 


752279 
753947 
753813 
754578 
755341 


756103 
756364 
757627 
753382 
759139 


759394 
760649 


761402 
762153 
762904 


744606 
745387 
746167 
746945 
747722 


748493 
749272 
750045 
750817 
751597 


752356 
753123 
753389 
754654 
755417 
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756179 
7 56940 
757699 
7 58458 
759214 


7 59969 
760723 
761477 
762229 
762978 
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7492757 
741546 


740836 
741624 
742411 
743196 
743979 


/ 


— — — — — 


740915 
741703 
742439 
743275 
7449583 


s 


9 
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| 740994 


741782 
742568 
743353 
744136 


744764 
745543 
746323 
747101 
747878 


7438653 
749427 
759199 
759971 
75174 


754739 
733494 


756256 
757016 
757775 
758533 
759290 


760045 
760799 
761552 
762303 
763053 


752509 
753277 
754042 
754800 
755569 


756332 
757092 
757851 
758609 
759366 


760121 
760375 
761627 
752378 


744840 
745621 
7464291 
747179 
747955 


744919 
745599 
746479 
747256 
743033 


748731 
749594 
7309277 
751048 
751818 


752536 
753353 


754119. 


754883 
755546 


U— 


743308 
749332 
750354 
751125 
751395 


752663 
753429 
754195 
754959 
755722 


741073 
741860 
742647 
743431 
744215 
744997 
745777 
746556 
747334 
743110 


743835 
749559 
750431 
751202 
751972 
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753739 } 


753506 
7534272 
755936 
733799 


756408 
757167 
757927 
755685 


75941 


756434 
757244 
758003 
758761 
759517 


756960 
757320 
758079 
758836 
759592 


760196 
760949 
7617023 
762453 


762578 76245 
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760272 
761025 
761779 
762529 


| 763279 


760347 
76t1io1 


761853 - 


762604 


763353 j) 
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O 


763428 
764176 
764923 
765669 
766413 


L 


763503 
764251 
764958 
765743 


766437 


. 767156 
| 767898 


763638 
769377 
779115 


767230 
767972 
768712 


| 769451 


770189 


770926 
761661 
712395 
773128 
773359 


763573 
764326 
765072 
765818 
766562 


— 


767304 
768046 
768986 
769525 
790263 


770999 
771734 


773201 
773933 


774663 
775392 
776119 
776346 
777572 


778224 
778947 
779669 
730389 
781109 


773296 
779019 
779141 
780461 
781181 
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*} 
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783904 


784617 | 


9781827 
782544 
78326c 
783975 


781399 
782616 


783332 
784046 


784689 ) 784759 


772468 


781971 
$2653 
783403 
784118 


774079 


714309 
775533 
776255. 
779992 
777717 


771 8441 
779163 
779334 
780805 


781324 


782042 
792759 
753475 
784139 


734831 


784902 
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767527 | 767601 | 767675 | 767749 | 767823 ||. 74 | 
| 268268 | 768342: | 768416 | 768490 | 763564 || 74 
469008. | 769c82 | 769156 | 763229 | 769303 74 | 
769746 799820, | 769394 | 769968 | 770942 74, 
730484 779557 | 770631 | 770705 | 770778 || 74 | 
771219 [771293 [771367 | 771440 | 771514 || 74 
| 221953 772023 | #12102| 772175'| 772248 || 73 
472688 | 772762 | 772835 | 772908 | 772991 || 73 
773421 773494 |.773567 | 773640 | 773713 || 73 
| 774132 | 774225 | 774295 | 77437 | 714444 || 73 
774832 | 774955 | 775928 | 775100 |.775173 || 73 
TL 775683 | 775756 | 775829 | 775992 || 73 
76338 | 776411 | 776433 | 776556 |,776629 || 73 
157064 747137 | 777209 | 777292 | 777354 || 73 
1779189 | 777862 | 777934 | 778006 | 778079 || 72 
778513 |778585 | 778658 | 773729 ae 72 
179136 | 779309 | 779380 | 779452 | 77952 72 
| 779957 | 780029 | 780101 | 780173 | 7802 45 72 
280677 | 780749 | 730821 | 780393 | 730965 72 
131396 | 781468 | 781539 | 781612 ; 781684 2 
782114 | 732196) |, 782258 | 782329 | 782401 72 
732831 | 782902; | 792974 | 783046 | 783117 [| 72 | 
+783545 783618. [733689 | 783761 | 783832 || 71 | 
| 784261 | 784332 1784403 | 784475 784546 || 71 
239974 785045 [435116 735187 [785259 11 71 
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785491 
1786112 
786322 


135329 
186041 
786751 
787460 
788164 783239 
788946 
189651 


PS 


7388975 
739581 


790356 
791059 
791761 


730235 
79c 988 
791691 


P— 


792462 
7 93162 
793860 
794553 
795254 
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792392 
793992 
793791 
794483 
795185 


795880 
796574 
797268 
797959 
798651 


795949 
796644 
797337 
793029 
793719 


79934! 
800029 
$00717 
801404 
802089 


Cru ——— 


799408 
80009 

800786 
801472 
802153 
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802842 
$03525 
$o4200 
804859 


802774 
803457 
$04139 
804821 


659 | | 803501 $25509 


187531 


.* © 


785472 
786133 
786393 
787602 
788309 


789016 
789722 
790426 
791129 
791831 
792532 
793231 
793930 
794627 
795324 


796019 
796713 
7974 
793098 
798789 


OO — 


759479 
800167 


800354 
801541 
$02226 


802910 
$03594 
804276 
804957 
805637 
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785543 
786254 
786564 
787673 
783391 


—————— 


789037 
789792 
799496 
791199 
191901 
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192602 
793301 
793999 
194597 
795393 


196083 
795792 


06 | 197475 


798167 
798353 


— O—— 


799547 
800236 


$00923 
801629 


802295 
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$02979 


$03662 


| 804344 
805025 


805705 
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785615 
786325 
737935 
787744 
783451 


189157 
789863 | 
7903567 

791269 
791971 


792672 
793371 
794069 
794767 
795463 


796158 
796852 
797545 
793236 
798927 


Pe nee 


799616} 
$0030) | 
$00592 | 
801673 | 
$2363 
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803047 
803739 

$04412 
$05993, 


805773 | 
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785686 
786396 
787106 
787815 
733522 


785757 
786467 
787177 
787885 
7388593 


785323 
786533 
787245 
787956 
733663 


735899 
786609 
787319 
788027 
783734 


78597c 
736630 
787389 
788058 
788804 


739228 
7389933 
799637 
791339 
792og1l 


789299 
790004 
790707 


791409 


792111 


739369 
790074 
790778 
791489 
792131 , 


792742 
793441 
794139 
794836 
795532 


—_—  —— 


796227 
796921 
797614 
7593305 
793996 


792312 
793511 
794209 


794906 
795602 


796297 
796990 
797683 
198374 
799065 


792832 


1793581 


794279 
7949" 6 
795672 
796366 
797059 
797752 
798443 
799134 


799685 
800373 
801c61 
801747 
802432 


7997 34 
800442 
801129 
8or$15 
802500 


799823 
Boogrl 
801198 
801884 
802568 


739439 
799144 
75084 s 
7915350 
792252 


792952 
793651 
794349 
7950945 
795741 


796436 
797129 
797821 
798513 
7939203 


——— 


799892 
800579 
801266 
801952 
802637 


$03116 
803798 
804480 
$o5161 
805841 


803184 


803867 | 
804548 - 


805229 
805908 


803252 
803935 
804616 
805297 
805976 


823321 
804003 
804685 
$05365 
806c44 


789510 
790215 
7990918 
751620 
792322 


793022 
793721 
794418 
795115 
795810 


796505 
797198 
797890 
798532 
799272 


799961 
600648 


801335 
802021 
802705 


803339 
804071 
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805433 
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$1624t $16374 | 916440 
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| 


7 


s) 


$132147 
$13914 
$x4584 


1 813246 
| 815905 


$16579 


| $:9235 


819356 


818556, 
815215; 


| 819873 
B20529 


821186 


| 


$06587 
807264 
$0794t 
808616 
805250 


$09964 
$1c636 


$11397 
811977 
8126g6 


: 
1 


. 
. 
: 


} 


| 


| 
: 
: 
. 


806655 
807332 
$o8oos 
$0368g 
$09758 


$10031 


me 
11374 
12044 
$12713 


813314 
813981 
814647 
8135312 
815978 


þ 
1$16639 


$15301 
$17962 
$18622 
819281 


#19939 


820595 


321251 


321906 


'| $42560, 


$— — 


| $2443 
| $23365 


'| $25166 
$24315 | $25980 


| 


8133871 
814048 
814714 
815378 
816042 


$06727 


$073959 | $07467 


$0$076 
$0375 1 
329425 


$foog? 
$10776 
812441 
$1211 
812779 


$r3448 


814114] $4 


$14980 


B1 5445 
$1610H 


816705 
817367 
818028 
818688 
815346 


820004 
820661 
$21319 
821972 
'$22626 


81771 
317433 
$18094, 
$18754 
$t9412 


82067d 
330727 


3821332 


822937 
$22691 


813249 


| $239Jo 
$24516 | 824591 


$25231 


823344 |, 


323596 
824646 
325296 
$25945 


 ——— eo 
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826139 
3826787 
827434 
3828079 
8238724 


826204 
826852 
827499 
828144 
823789 


826269 
826917 
827563 
$23209 
828353 


828273 
828918 


$29368 
830011 


830653 | 


829432 
830075 
830717 


831294 | 831358 
831934 | $31998 


832573 
; 833275 
' $33912 
' 834548 
835108 


833211 
$33848 
834454 
835119 


| 835754 


832637 


829497 
830139 
830781 
831422 
832062 


829561 
830204 
830845 
831486 
832126 


832700 
833338 
833975 
834611 
835247 


832764 
833402 
834039 
834675 
835310 


_— 


835817 


836337 | 836451 


837019 | 


837652 
$383282 


837083 
837715 
838345 


835864 
836514 


1844539 | 


838975 
839604 | 


84 0232 
840859 
841485 


835944 
836577 
837209 
857841 


| 838471 
þ 


| 839101 


839729 
840357 


842109 
842734 
843357 
843979 


844601 | 


————_— 


4 
$41609 


_—_ 
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Y 


6 


__ 


8 


826523 
827175 
8273822 
828467 
829111 


826593 
$27239 
3827386 
828531 
829175 


829754 
$3396 
831037 
831678 
832317 


832956 
833593 
834229 
$34866 
835500 


836134 
836767 
837399 
838030 
838660 


9 


826658 
8273095 
827951 


$28595 | 


3829239 


829318 
830460 
831102 
$3174 
832381 


———— 


833019 
833657 
834294 
$34929 
$35564 


83615 

836830 
$37462 
833093 
833723 


839289 
839918 
840545 
841172 
841797 


$39352 
839981 
840608 
841234 
841859 


8259882 
830525 
831166 
831806 
832445 


833083 
833721 
834357 
834993 
8335627 


836261 
$36394 
$37 525 
838156 


030706 | 


839415 


840043 
840671 
841297 
841922 


842359 
842983 
843606 
844229 


1844849 


842432 
'843046 
843669 
844291 
844912 


842434 
843108 
843731 
844353 


| 344974 


842547 
843170 
843293 
844415 
845036 


| 


[ 
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. 


(®) 


L 


| 2 


| 845098 
| 845718 


$46337 | 


$46955 
847573 


| 843189 


843305 


| $49419 


5O0JF 
850646 


851258 


a3 1669 
1459 | 
$3320 


853699 


854396 
$53913 
855519 
856124 
$56729 


345160 
5279 
46399 
47 


147634 | 8 


| 843312 | 
$4892 
$49 342 | 


2s 


- 5 
Af 


$51319 
351931 
$haka 


845222 
343842 
$46461 
84707 


850156 
850769 | 


85138r 
351992 


$52602 


857333 
| 350g 


$20138 
859739 


32593 


$59196 
359799 


My 


ul 


W 


$43284 
43994 
45523 
47141 


847738 | 


$48374 


[343 9 4 


845604 
$30217 
850 29 


$5142 


831033 | $5 


852663 


853272 
853881 | 


354488 


835095 | $ 


$55701 
356 306 


| 353910 


| 857513 


858116 
853718 
859318 
859918: 


- 


860338 
860037 
861534 
362133 
862728 


860398 
$6996! 
861594. 
862191 | 
86277. 


CS Cree em” 
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6 


7 


845470 
846089 
846708 
847326 
$47943 


8438559 
849174 
$49788 
850401 
851014 


851625 
852236 
852346 
$53455 
$54063 


: $54670 


855277 
$535882 
856437 
857091 


857694 
858297 
858898 
859459 
860098 


86697 
861295 
861993 
862489 
863085 


846151 
846769 
847365 


848004 


846213 
846832 
847449 
848c67 


8 | 


845532 | $45594 


To 
845656 
846275 
346894 


847511 
848128 


848620 
849235 
849849 
850462 
851075 


851686 
852297 
852907 
853516 
854124 


854731 
855337 
855943 
856548 
857152 


857755 
858357 
852958 
859559. 
860158 


— 


860757 
860355 
861952 
862549 


| 863 


144 


848682 
849257 
849911 
850524 
851136 


843743 
849358 
849972 
850535 
851197 


851747 
852358 
852968 
853577 
354185 


8518cg 
852419 
853029 
853637 
$51245 


$54792 
855398 
856003 
856608 
857212 


854852 
855459 
856064 
856668 
857272 


857815 
858417 
855018 
859619 
860218 


260817 
861415 
862012 
862608 
3863204 


857875 
858477 
859078 
859679 
£60278 


860877 


861475 
862072 


$62668 


863623 | 


D 
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N || 


O 


| 


T 


2 


3 


363332 


863977 
864570 
865163 
865755 


863442 
864036 


3863501 
864096 
'864689 
865232 
;$65874 


866346 


366937 
867526 


868115 


868703 


869290 
869877 
870462 
871047 
871631 


| 
872215 


872797 
873379 
873559 


| 974539 


866465 
367055 
867644 
868233 
863821 


-- 


869408 
869994 
870579 
871164 
871745 


872273 
8723855 
873437 
874018 


874599 


875119 
875698 
876276 
876853 
877429 


875177 


875756 
876333 
876910 
877457 


872331 
872913 
873495 
874076 
874656 


875235 
875813 
876391 
8769683 
877544 


878004 
878579 
879153 
879726 
830299 


| 


878062 
878637 
879211 
879734 
880356 


878119 
878694 
879268 
879841 


$50413 ; 


Ny 
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863620 | 863679 | 863739 | $63799 | 863858 59 
$64214 | 864274 | 864333 | 864392 | 864452 59 
864808 | 864867 | 864926 | $64985 | 864045 59 
865400 | 865459 | 865519 | 865578 | 865637 59 
865992 | 866051 | $66110 | 866169 | 866228 59 
866583 | 866642 | 866701 | $66759 | 866819 59 
867173 | 867232 | $67291 | 867349 | 867409 59 
867762 | 867821 | 867879 069939 867958 59 
868350 | 8638409 | 868468 | 868527 | 868586 59 
$68938 | 868997 | 869056 | 869114 | 869173 59 
—— xmymana] 

$69525 | 869584 | 869642 | 865701 | 869759 | | 59 
70111 | 870169 | 870228 [870287 | 890345 59 
870696 | 870755 | $70813 | 870$72 870930 59 
871281 | $71339 | $7139$ | $71456 | $91515 58 
871865 | 871923 | 871981 | $71039 | $7208 | 58 
$72448 | 872506 | $72564 | $72622 | 872681 58 
$73029 | 873088 | $73146 | $7324 | 873262 | | 58 
873611 | 873669 | $73727 | 873785 | 873844 || 58 
$74192 | 874249 | 874303 | $74366 | 874424 | | 58 
874772 | 874829 | 874888 | 874945 | 875003 | | 58 
875351 | $75409 | 875466 | 875524 | 875582 | | 58 
875929 | $75987 | $76c45 | $76102 876160 58 
876507 | 876564 | 876622 | 876679 876737 58 
877083 | 877141 | 877199 | 877256 877314 | 58 
877659 | 877717 | $77774 | #77832 | 877689 | | 58 
$78234 | 878292 | 878349 | 878407 | 878464 | | 55 
878808 | 878866 | 878924 | 878981 £79039 57 
879382| 879459 | 875497 | 879555 | 879612 | | 57 
879955| 880013 | 880070 | 880127 | 82orts | | 55 
880527| 880585 | 880642 88c699 820756 | 7 | 


Rr POR ” % Px ny 
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.960 | 880814. 380871 830928. 880935 | 881042 
961 | | 881335 $81442 $31499'| 881556, 331613 
362. || 881955 || 882012 $32069 | 882126 | 88213 
963 || 8825 $92531 | $32635 882695 | 882752 
764 28309% 833050 $83207 $33264 | 883321 
765 883661 8837183 | 983775 2195. 383888 
966 | [584229 834285 | $24342 884399 | 824455 | 
767 || 884795 | 884352 $84909 | 884955 | 885922 | 
763 | | $8536 885418 | 885474 885531 | 885597 
769 | 1885926 $85983 | $86039 886096 | 886152 
779 || $86491 886547 | $36504 886659 | 86715 
771 $87054 | 8871411 887167 \ $87223 $87279 
772 | |$87617 } $87674 \ 887729 887786 | 887842 
773 || $88179" $8$236 | $38 888348 | 88: 404 
774 $887.41 1988797 | 833353 888909 99955 
889302 1 335358 | 379418 889469 | 889523 | 
| 889362 | 389915 81997 g | 399929 boos | 
890421 | 890477 \ £99533 899589 | £90645 
890979 $91035 | £91094 891147 | #91203 
| 891537 | 891593 | 891649 $9 1705 | 891760 
| 892095 | 892150 | 892206 892262 | 892317 
893651 | 392727 892762 | £92815 892818 
893207 | $93262 | 993318 893373 | £93429 
893762 | $93817 | 893873. 8593928 |£939*4 
894316 | $9437! | £94427 894482 | 394535 
894869 | $94925 | £94980 895036 | £9595! 
| 895423 | 895473 | 895535 895538 | 895644 
895975 £96085 | 896140 296195 
396526 | 896581 | 896636 896692 | 3896747 
897077 | $9732 | 897134 897242 [£97297 | 
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5 


— 


831099 
881669 


882235 
BB28o0g 
833377 


383945 
$8451t2 
yo7 

$5644 
886209 


$36773 


387336 
3837898 


883460 


889c21 


839582 

oIA1 
890700 
891259 
891816 


892373 
092929 


6 


| 


7 


881156 
881727 
832297 
832866 


833434 


881213 
831734 
832354 
832923 
833491 


8 


831271 
381841 
832411 
882979 
833548 


Qu——— 


834002 


884569 
885135 
885700 
886255 


386829 
887392 
887955 
883516 


889077 


889638 
Bgotg7 


850756 


891314 
891872 


892429 
892985 
893539 
854094 
894648 


895201 
895754 
896306 
3896857 
897407 


897462 


884059 
884625 
885192 
885757 
886321 


885835 


887449 
888011 
838573 


8391 34 


889694 
890253 
890812 
891370 
891928 


892484 
893040 
893595 
894149 
894704 


8B841r5 
884632 
835248 
8858t3 
886378 


8386941 
837505 
888067 
883629 
889129 


839749 
890309 
890868 
891426 
891983 


892539 
893096 
893651 
894205 
894759 


895257 
395809 
896361 
3856912 


895312 
895364 
896416 
896967 
897517 


| 


9 


881328 
331398 
882463 


833037 


383695 


834172 
$84739 
835305 
885869 
386434 


836998 


887561 | 


888123 
888635 


3889246 


839306 
390365 


» 890924, 


891482 
892039 


392595 
993151 
893706 
894261 
$748 14 


895367 
895919 
896471 
897022 
897572 


CA 


Dd 
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790 || 897627 | 897682 | 897737 | 897792 | 397847 
791 || 898176 | 898231 | 898286 898341 | 898396 
792 | | 898725 | 398780 | 898835 898889 | 8598944 
793 | | 899273 | 899323 | 899383 | 859437 | 599492 
794 || 859821 | 899875 | 899929 | 895985 | 900039 
795 || 900367 | 900422 | 900476 | 900531 900586 
' 796 || 900913 | go0g68 | 901022 | 901077 | gorr3l 
797 || 991458 | 901513 991567 | 90162z | 901676 
798 | | 9g0o2c03 | 902057 | $0212 $02166 | 902221 
799 | | 902547 | 902601 | 902655 | 902709 | 902764 
$00 | | 9a3o$g | 993144 | 993"99 | 903253 | 903307 
8or | | 993633 | 993687 | 993741 | 993795 | 93849 
8oz | | 994174 | 994229 | 904253 | 994337 | 924391 
803 | | 94716 | 994769 | 904824 | 904878 | 904932 
80g | | 995256 | 905310 | 995364 | 905418 | 995472 
= 905796 | 905349 | 905904 | 905958 | 906012 
8os | 906335 | 906359 | 996443 | 906497 | 906551 
807 | | 906374 | 906927 | 907981 | 907035 | 907c8g 
808 | | 907411 | 907465 | 907519 | 997573 | 997626 
809 | | 997949 | 905002 908056 | 903109 908163 | 
81c| | 9c8485 | 908539 | 908592 | 903546 | 9oB659 | 
811 | | 9ogo21 | gogo7y | 909128 | gog1s1 | 909235 
812 | | 995556 | 909609 | 509663 | 909716 | 909769 
813 | | $100gl | giolgg 910197 | 910251 | $10304 
$14 | | 910624 | 910678 | 910731 910784 | 910835 
315 911158 | 911211 $11263 | 911317 | 911371. 
816 | | 911690 | 911743 | 911797 | 911849 | 911903 
$17 | | 912222 | 912275 | 912323 912381 | 912435. 
818 | | 912753 | 912806 912859 | 912913 | 912966 
$19 | ) 913284 | 913337 / 915350 1.913443 913496! 


\O © oo anmnis * 
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903361 

90390 4 
904445 
904986 
905526 


906066 
906604. 
907143 
907630 
908217 


908753 
909259 
999923 
910358 
910891 


911424 
911956 
912483 
g13c19 


913349 | 


6 


397957 
893506 
899954 
5899602 
990149 


900695 
9921240 
go1755 
902329 
902573 


903416 
993956 
994499 
925239 
905380 
906119 
Gg06658 
907196 
907734 
908270 
gc8807 
909341 
909877 
910411 
910944 


911477 
G1200g 
912541 
913072 
913602 


7 


898012 
398561 
899109 
894656 
900203 


—— 


900749 
901255 
G01839 
902334 
902327 


— _—— — 


906173 
906712 
907250 
907787 
905324 


903360 
909395 
909939 
910464 
GI©959 


CCS 


i 
[ 


8 


898067 
398615 
593164 
899711 
900258 


900804 
991343 
901994 
992435 
922951 


903524 
904066 
904607 
905143 
905688 


906227 
996765 
9073924 
907841 
908373 


908914 
999449 
999994 
g9io51s 
9T1051 


911530 | 911534 
912063 | 912116 
912534 | $12647 
913125 | 913179 | 913231 


913655 | 913708 '913761 | 
Dd > 


TOE ————— — 


9 


398122 
8598670 
899218 
899766 


g003I2 


920359 
901404 
gol 943 
902492 
903946 


903578 
904120 
904661 
905202 
993742 


996231 
go6819 
927358 
907895 


| 998431 


908967 
909503 


910037 


910571 
gLITO0, 


911637 
912169 


912700 


| 


«mr 
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520 | | 913814 | 913867 | 913919 | 913973 | 914026 
21 | | 914343 | 914396 | 914449 | 914502 | 914555 
82 914572 | 914925 | 914977 | 915030 | 915083 
523 | | 915399 | 915453 | 915505 | 915558 | 915611 
324 | | 915927 | 915979 | 916033 | 9160$5 | 916138 
TOY | i _ i co 
825 | | 916454 | 916507 | 916559 | 916612 | 916664 
82 916980 | 917033 | 917085 | 917138 | 917150 
$27 | | 917506 | 917558 | 917611 | 917663 | 917716 | 
325 | | 918030 | 918083 918135 | 919185 918240 | 
829 | | 918555 | 918607 | 91$659 | 918712 918764 | 
830 | | 919078 | 919130. | 919133 | 919235 019287 
831 | | 919601 | 919653 | 919706 | 919758 | 919810 
32 | | $20123 | 920176 | 92c223 | 920279 | 920332 
833 | | 920645 | 920697 | 929749 | 920801 | 920853 
$34 | | 921166 | 921218 | 921270 | 921322 | 921374 | 
35 || 921686 | 921738 | 921790 | 921842 921894 | 
836 | | 922206 | 922258 | 922310 | 922362 | 922414 | 
37 || 922725 | 922777 | 922829 | 922881 | 922933 
35 || 923244 | 923296 | 923348 | 923399 | 923451 
839 || 923762 | 923814 | 923365 | 923917 923969 
840 || 924279 | 924331 | 924383 | 924434 | 524486 
341 || 924796 | 924848 | 924899 | 924951 | 925003 
542 || 925312 | $25364 | 925415 | 925461 | 925518. 
843 | | $25228 | 925879 | $25931 925982 926034 
344 | | 926342 | 926394 | 926445 | 926497 | 926548 
| 
$45 | | 926857 | 92690$ | 926959 | 927011 | 927062 
346 | | $27370 | 927422 |$2747% | 927524 | 527576 | 
847 | | 927833 | 927935 | 927986 | 9280g7 | 923088 
848 | | 925396 [928447 |928493 | 928549 | 92861 
849 | ' 923908 | 928959 |929009 | 929061 | 929112 
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914079 | 914132 | 914134 | 914237 | 914290 53 
914608 | 914660 | 914713 | 914766 | 9141819 53 
915136 | 915189 | 915241 | 915294 | 915347 | | 53 
915664 | 915716 | 915769 | 915322 "Ps | 53 
916191 | 916243 | 916296 | 916343 | 9164o1 53 
916717 | 916769 | 916822 | 916375 916927 | 53 
917243 | 917295 | 917345 | 917420 | 917453 | 53 
9177638 | 917820 | 917873 | 917925 | 917978 52 
913293 | 918345 | 913397 | 918449 | 918502 2 
918316 | 913859 | 913921 | 913973 | 919026 2 
919339 | 919392 | 919414 | 919495] 919529 || 52 
919862 | 919914 | 919957 | 925219} 920071 52 
920334 | 920435 | 920459 | 920541 | 920393 52 
920906 | 920958 | 921009 | 921062 | 921i 2 
921426 | 921478 | 921530 | 921532 | $21634 2 
921946 | 921998 | 922050 | 922102 | 922154 52 
$G22466 | 922518 | 922569 | 922622 | 922674 52 
922985 | 923037 | 923039 |} 923140 | 923192 2 
23503 | 923555 | 923607 | 923658 | 923710 2 
924021 | 924072 | 924124 | 924176 | 924228 2 
924538 | 924589 |. 924641 | 924693 | 924744 2 
925054 | $251c6 | 925157 | 925209 | 925261 2 
925569 | 925621 | 925673 | 925725 | 925776 2 
926085 | 926137 | 926188 | 926239 | 926291 $1 
926599 | 926651 | 926702 | 926754 | 9265c 5 Fl 
927114 | 927165 | 927216 | 927263 | 927319 ©] ; 
927627 | 927678 | 927729 | 927781 | 927832 51 
928139 | 928191 | 928242 | 9238293 | 923345 || 51 
9238652 | 928703 928754 | 928S05 | 928557 | $1 | 
929163 1929215 | 929266 | 929317 | 9293E$ || 51 | 


Dd 3; 


A ee 


| 3290 The Table of Logarithms. 

q 

alt 6 2 3 4 
850 || 929419 | 929470 | 929521 | 929572 | 929623 
851 | 525929 929981 | 930032 | 930083 | 930134 
852 || 930439 | 930491 | 930542 j 930592 | 930643 
| 853 || 939949 | 930999 | 931051 | 931102 | 931153 
854 || 931458 | 931509 | 931559 | 931610 | 931661 
| 855 || 931966 | 932017 | 932c68 | 932113 | 932169 
{ 856 | | 932474 | 932524 | 932575 1 932626 | 932677 
857 | | 932981 | 933031 | 933982 | 933133 | 933183 
853 || 933487 | 933538| 933589 | 933639 | 933689 
] 359 933993 | 934044 | 934094 | 234145 | 934195 
$60 | | 934493 | 934549 | 934592 | 934649 | 934700 
861 | | 935003 | 935056 | 935104 | 935154 | 935205 
862 | | 935507 | 935558 | 935608 | 935653 | 935709 
! $63 | | 936011 | 936061 | 936111 | 936162 | 936212 
B64 | | 936514 | $36564 | 936614 | 936665 | 936715 
865 | | 937016 | 937066 | 937117 | 937167 | 937217 
B66 | | 937518 | 937568 | 937618 | 937668 | 937718 
867 | | 938019 | 938069 | 938119 | 938169 | 938219 
863 | | 938519 | 938569 | 938619 | 933669 | 938719 
B69 | | 939019 | 939069 | 939119 | 939169 | 939219 
870 | | 939519 | 939569 | 939619 | 939669 | 939719 
871 | | 940018 | 940068 | 940118 | 940168 | 940218 
$72 | | 940516 | 949566 | 940616 | 940666 | 940716 
$873 | | 941014 | 941064 | 941114 | $41163 | 941213 
$74 | | 941511 941561 | 941611 | 941660 | 941710 
$75 | | 942008 942058 | 942107 | 942157 | 942207 
$76 || 942504 | 942554 | 942603 | 942653 | 942702 
$77 | | 942999 | 943049 | 943099 | 943145 | 943195 
878 || 943495 | 943544 | 943594 | 943643 | 943692 
879 |! 943989 [| 944038 | 944088 | 944137 | 944166 | 


The Table of Logarithms. 


5 


929674 
930135 
930694 
931204 
931712 


932220 
932727 
933234 
933740 
934246 
934751 
935255 
933759 
$36262 
936765 


937267 
937769 
933269 
938769 
939269 


939769 
940267 
940765 
941263 
941759 


6 


8 


9 


929725 

30236 
939745 
931254 
931763 


929776 
930287 
930796 
931305 
931814 


932271 
932773 
933234 
933791 
934296 


934301 
935306 
935309 
936313 
936815 


937317 
937819 
938319 
938319 
939319 


9J2322 
932329 
933335 
933341 
934347 


934352 
935356 
935359 
936363 

365865 


937367 
937869 
9338369 
933869 
939369 


[—_ 


9298327 
930335 
930847 
931356 
931865 


932372 
932579 
933336 
933392 
934397 


934902 
935406 
935910 
936413 
936916 


937418 
937919 
933419 
933919 
939419 


929879 
930339 
930898 
931407 
J31915 


932423 
932930 
933437 
933943 
934448 


935457 
935960 
936 63 
935966 
937468 
937969 
$38469 
933969 
939469 


939319 
940317 
940815 
941313 
941509 


939369 
940367 
940865 
941362 
946559 


942256 
942752 
943247 
943742 

944236 | 


942306 
942801 
943297 
943791 


942355 
942351 
943345 


943841 


944285 | 944335 


939913 
940417 
940915 
941412 
941909 
942405 
942901 
943495 


939968 

40467 
940964 
941462 
941958 


943990 | 
944384 | 


| 942455 


242950 


943445 


944433 


Dd 4 


243939 


| 


934933 | 


OO — ————_ 


[39 


The Table of Logarithms. 

N Hs 10. 6-19 

B30-| | 944433 | 944532 | 944581 944631 | 944630 
381 | | 944976 | 945025 | 945074 | 945124 | 945873 
392 | | 945468 | 945518 | 945567 | 945616 | 945665 
883 | | 945961 | 946009 | 946059 | 946103 | 946157 
884 | | 946452 | 946301 | 946551 | 946592 | 946649 
885 | | 946943 | 946992 | 947c4r | 947990 | 947133 
886 | | 947434 | 947483 | 947532 | 947581 | 947629 
887 | | 947924 | 947973 248022 | 9489270 | 948119 
883 | | 948413 | 948462 | 948511 | 948559 | 945609 
889 | | 948902 | 948951 | 948999 | 949048 | 949097 
850 | | 949390 | 949439 | 949483 | 949536 | 949585 
891 | | 949878 | 949926 | 949975.| 959924 | 959073 
892 | | 950365 | 950414 | 950462 | 950511 | 959559 
893 | | 950851 | 950900 | 950949 | 950997 | 951046 
| 394 951338 | 951386 | 951435 <-> ov han 
895 || 951823 | 951872 | 951920 | 951969 | 952017 
£96 || 952308 } 952356 | 952405 | 952453 952502 
$37 \ | 952792 | 952841 | 952992 | 952938 | 952586 
898 | | 953276 | 953325 | 953373 | 953421 | 953469 
Fn 9537 59 | 953508 | 953956 | 953905 | 953953 
900 | | 954243 | 954292 | 954339 | 954397 | 954435 
got | | 954725 | 954773 | 954321 | 954559 | 954918 
902 | | 955207 | 953255 } 955393 $53335901 | 955399 
9c3 | | 955688 | 955736 þ 955784 | 955932 | 955850 
90g | | 956168 | 956216 | 956265 956313 | 956361 
905 | | 956649 | 956697 | 956745 | 956793 | 956840 
906 | | 957128 | 957176 | 957224 953272 | 951319 
907 | | 957607 | 957655 | 957703 | 937751 | 957799 
908 | | 958086 | 953134 | 958181 | 959229 | 958277 
959 || 958564 | 958612 | 958659 | 958707 | 9597 55 


_— 


6 


944779 
945273 
945764 
946256 
946747 


947235 
947725 
943217 
948706 
949195 


949633 
950170 
950657 
951143 
951629 


GS2114 
952399 
953083 
953556 
534049 


3354532 
95 Jol4 
933495 
955976 
956457 


956936 
957416 
957894 
955373 
958850 


[i $ 


944323 
945321 
945513 
946305 
946796 
247237 
947777 
248266 
248755 
949244 


32497 31 
9239219 
950706 
9531192 
951677 


932163 
352647 
953131 
253615 
934999 


95458c 
955062 
955543 
956024 
9555095 


| 


8 
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2 


944877 
945370 
945862 
946354 
946345 


944927 
945419 


943912 | 


946403 
945394 


247336 
947526 
948315 
248804 
949292 


949780 
950267 
950754 
951240 
931729 


95221 © 
952696 
953179 
953663 
954146 


947385 
947875 
948364 
943853 
949341 


949829 
950316 
950803 
951289 
331775 


932259 


952744 
953228 | 
953711 | 
954194 | 


954628 
Q3311O 
9 53592 
956075 
956533 


954677 
955158; 
953639 
956120 
956601 


9565934 
957464 
957942 
958421 


955898 


957032 
957512 
957900 
958468 
$58946 


957080 


937599 
9580383 


955516 | 
953994 
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_- 


959041 
959518 
959995 
96047 1 
96c9465 


961421 
961895 
962369 
962842 
963315 


963738 
964259 
964731 
965202 
965672 


4 


2 


Z 


959089 
959566 
960042 
960518 
960994 


959137 
959614 
960090 
960566 
961041 


959185 
959661 
960133 
960613 
961089 


961469 
961943 
962417 
962386 
963363 


963835 
964307 
964778 
965249 
965719 


966142 
966611 
967079 
967548 
963016 


963483 
968949 
969416 
969832 


979347 


970812 
971286 
971739 
972203 


966189 
966658 
967127 
967595 
968 062 


968529 
963996 
969463 
969928 
979393 


970858 
971322 
971786 
972249 


| 


961516 
961990 
962464 
962937 
963410 


963332 
964354 
964325 
965296 
965766 


966239 
966705 
967173 
967642 
9684 09 


968576 
969943 
969509 
969975 
970439 


970904 
971369 


971832 


972295 


961563 
962033 
962511 
962985 
963457 


4 


959231 
959709 
960185 
960661 
961136 


| O— —— 


961611 
962085 
962559 
953032 
963504 


963929 
964401 
964372 
965343 


| 965813 


—_ 


963977 
964448 
964919 
965389 
9653859 


966233 
966752 
967220 
96 7688 
9681 56 


966329 
966799 
967267 
967735 
968202 


968623 
969089 
969556 
970021 


970486 , 


970951 


971415 
971879 
| 972342 


972666 | 972712 972758 | 972804 


968669 
9£9136 
969602 
97 0063 
979533 


970997 
97 1461 
971925 
972388 


| 972851. 


—_——_ 
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6 


7 


The Table of Logarithms. 


8 


9 


959279 
959757 
960233 
| 960709 
1961184 


959328 


959804 
960280 


950756 
961231 


| 961658 
1 962132 
962606 
963079 
963552 


961706 
962179 
962653 
963126 
963599 


964024 
964495 
954966 
955437 
965906 


964071 
964542 
965013 
965484 
965954 


966376 
966845 
967314 
967782 
968249 


966423 
966892 
967361 
967829 
968296 


959375 
959852 
960328 
960804, 
961279 


961753 
962227 


962701 
963174 
963646 


964113 
964589 
965061 
965531 
966001 


— 


966470 
966939 
567408 
967875 
963343 


959423 
959393 
960376 
960851 
961326 


959471 
959947 
960423 
960899 
961374 


961801 


962275 
969743 
963221 
963693 


964165 


964637 
965108 
965573 
966048 


966517 
966986 
967454 
967922 
968339 


963716 
969183 
969649 
970114 
970579 


968763 
969229 
969695 
970161 
970626 


971044 
971508 
971971 
972434 
972397 


971090 
971554 
972015 
972481 
972943 


968809 
969276 
96974 1 
970207 
970672 


961843 
962322 


962795 
963268 


963741 


964212 
964684 
965155 
955624 
966095 


966564 


967033 |? 


967591 
967969 
963436 


968356 
969323 
969789 
970254 
970719 


9638902 
969369 
9335 
970300Q 
970765 


971137 
$71601 
G72064 
972527 
$72989 


971183 
971647 
972110 
972573 
973<35 


971229 
971693 
G72157 
972619 


97 3032 | 


2 —— — 


396 The Table of Logarithms. 
N O I 2 3 | 4 
940 | | 973128 | 973174 | 973220 | 973266 | 973313 
941 || 973589 | 973536 | 973682 | 973728 | 973774 | 
942 | | 974950 | 974997 | 974143 | 974189 | 974235 
943 | | 974512 | 974558 | 974604 | 974649 | 974695 
944 | | 974972 | 975018 | 975064 | 975109 | 975156 
945 | | 975432 |" 975478 | 975524 | 975569 | 975616 
946 | | 975891 | 975937 | 975983 | 976029 | 976075 
947 | | 976343 | 976396 | 976442 | 976488 | 976533 
943 | | 976808 | 976854 | 976899 | 976946 | 976992 
949 | | 977266 | 977312 | 977358 | 977403 | 977449 
950 | | 977724 | 977769'| 977815 | 977861 | 977906 
951 | | 978181 | 978226 | 978272 | 979317 | 973363 
952 | | 978637 | 978683 | 978728 | 978774 | 978819 
953 | | 979993 | 979138 | 979184 | 979229 | 979275 
954 | | 979548 | 979594 | 979639 | 979685 | 979730 
955 | | 980003 | 980049 | g800gg | 980139 | 930135 
956 | | 980458 | 980503 | 980549 | 980594 | 980639 
957 | | 980912 | 980957 | 981003 | 981048 | 981093 
953+] | 931366 | 981411 | 981456 | 981501 | 981547 
959 | | 981819 | 981864 | 981909 | 981954 | 981999 
9060 | | 982271 | 982316 | 932362 | 982407 | 982452 
961 | | 982723 | 982765 | 992814 | 982359 | 952904 
962 | | 983195 | 983220 | 983265 | 983310 | 983356 
j 963 | | 933626 | 983671 | 983716 | 953762 983807 
} 964 | | 984077 | $84122 | 984167 | 984212 | 984257 
965 | | 984527 | 934572 | 984617 | 984662 | 984707 
966 | | 984977 | 985022 | 985c67 | 985112 | 985157 
1 967 985426 | 985471 | 985516 | 985561 | 985606 
963 | | 935875 | 985920 | 985965 | 986009 | 986055 
959 986324 986365 | 986413 | 986458 | 986504 


_ The Table of Logarirhms. 
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6 


| 


7 


_- 


9 


| 


973359 
973320 
974251 
974742 
97 5202 


97 5662 
976121 
976579 
977037 | 
977455 | 


OC——_—_—_——_ 


973405 
97 3866 
974327 
974783 
975248 


Om 


975707 
976167 
976525 
977053 
977541 


973451 
973913 
974374 
97 4834 
97 5294 


—] 


973497 


| 973959 | 
| 974419 | 
| 974819 | 


97 5339 


973543 
974005 
97 4466 
974926 
97 5536 


975753 
976212 
$76E71 
977129 
977586 


977952. 
978409 | 
978865 
979321 
979776 | 


977998 
978454 
978911 
979366 
979821 


980231 
980685 | 


931139 | 
981592 | 981637 


982045 | 982090 


990276 
930730 
931184 


9382497 


983401 


| 


983852 | 983397 
_—_ | 


9325 43 
982994 
983446 


93 4347 


978 042 
978 500 
978 956 
97 9412 
979 $67 


980322 
980776 
981229 
981683 
$E2155 


975799 
976258 
9767 17 
977175 
977632 


CC NN 
Ct ts en" 


978089 
978546 
$7SCCl2 

72457 
979912 


"978135 


S8c23E7 
SEE 1 
981275 
$81728 
982181 


922588 
$83c39 
SE34S0 


984392 


983942 


975245 
976304 
976763 

$7220 
977 678 


18591 
G79c47 
$7503 
959958 


980412 
SYotft7 
921320 
$81773 
$92226 


987633 
9e3085 
93526 
$829%7 
$844 37 


£82678 
$83129 


83581 | 


984032 
$844E2 


9853651 
986099 
| 986548 


9847 52 | 
985202 | 


984797 
985247 
985696 
986 pq 
98659 


CYata2 
$5292 
TE'57% 1 
cLEqE9Y 
$BE6J7 


SL48t7 
$85337 
$8476 
SEE224 
SEEEEL 


$84932 
GE5ZE2 


g9E&58go | 


St E27 


$967 27 | 


397 | 
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N || © | 
970 | 986772 
971 | 989219 
972 | . 987666 
973 | 988113 

974 | 988559 
975 | | 989005 
976 | | 989449 
977 | | 939995 

978 | | 990337 

G79 | ; 990733 

. 

. 98o | | 991226 
g81 | | 991669 
982 | | 992111 
953 | | 992554 

984 | 992995 
*985 | | 993436 
986 | | 993877 
987 | | 994317 
988 | | 994756 

| 989 | | 995196 

| 990 | : 995635 

991 | 996074 

| 992. . 996512 
993 | 996949 

994 | . 997336 

and | 
995 | . 997823 
G96 | - 998259 
997 |; 993695 

| 0958 |1 999133 
9599 | 999565 


L 


9868317 
987264 


987711 


9881 57 
983604 


939049 
939494 


989939 


990383 
990827 


| 


2 


986361 
987 309 
987756 
9883202 
933748 


989094 
939539 
989983 
990428 
990371 


991270 
991713 
992156 
992598 


9930392 


991315 
991758 
992199 


992642 | 


NH 


986906 
987353 
987800 
988247 
988693 


9389133 
989584 
990028 
990472 
999916 


991359 
991802 
992244 
992686 


993033 | 993127 


993480 
993921 
994361 
994501 
995240 


995679 
996117 
996555 
996993 
997430 


993524 


993965 | 


994405 


994845. 
995284 


— — —_— 


995723 
996161 
996599 
997037 
997474 


997867 
998303 
998739 
999174 
999609 


997910 


998347 | 
| 998783 | 
999213 


999652 


993568 
994009 
994449 
994859 
995328 


4 


986951 
987398 
937845 
988291 
9383737 


939183 
939628 
999072 
990516 
990960 


991403 
991846 
992238 
992730 
993172 
993613 
994933 
994493 
994933 
993372 


995764 
996205 
996643 
997080 
997517 


995811 | 


996249 
996687 
997124 
997561 


| 997954 


998390 
998326 
999261 
999696 


997998 
993434 
998869 


999395} 


999739 


IIS ng 


EL — 
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5 


6 


7 


936996 
9387443 
987839 
938336 
958782 


937040 
987488 
987934 
983381 
933326 


987085 
9837 532 
987979 
988425 
938871 


8 


_— ——— 


987129 
987 577 
938024 
933469 
9383916 


989227 
989672 
990IT7 
990561 
991004 


991443 
991890 
992333 
992774 
993216 


993657 
994097 
994337 
994977 
995416 


989272 
989717 
990161 
990605 
991049 


991492 
991933 
992377 
992819 
993259 


993701 
994:i41 
994581 
995021 
995459 


995854 
996293 
996731 
997163 
997605 


99804 1 
998477 
9$98913 
999348 

999783 


99 5898 
996337 
996774 
997212 
997648 


998085 
998521 
998956 
999392 
999826 


939316 
939761 
990206 
990649 
991093 


991536 
991979 
992421 
992863 
993304 


993745 
994185 
$5 94625 
995065 
995504 


995942 
996380 
996818 
997255 
997652 


$98129 
998564 
998959 
999435 
999869 


989361 
939306 
93o150 
990694 
991137 


991580 
992023 
992465 
992907 
993348 


993789 
994229 
$94669 
995108 
995547 


995986 
956424 
96862 
$972$9 
997756 


998170 
$93 608 
999043 
999479 


9 


987175 
987622 
988068 
988514 
933960 


939405 
989850 
990294 
9907 38 
991182 


991625 
992067 
992509 
992951 
993392 


993333 
994273 
994713 
995152 
995591 


$96029 
$98468 


5969cs | 
997 343 | 
997779 | 


$99c87 | 
999522 | 
999913-| $$9957 | 


———————_—_—_— 
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| PROPORTIONAL PARTS 
WHEREBY 


The Intermediate Logarithms| 
| of all Numbers , 


AND 


The Numbers of all Logarithms 
from 10000 to 100000 may 
more readily be found out by 
the foregoing Table of Loga- 


rithms. 


LONDON, 


Printed by F. Heptinſtall for W. Freeman, 
at the Artichoke next Sr. Dunſtan's 
| Church in Fleerſfreer. MDELXRXVII 


es 


—_— 


A 
— 


TABLE 


Proportional Parts. 


F;6 2 


hol te: THQGOOF 
| 43] 4| 8 | 12] 17, 21] 25] 30] 34] 33 
| 44] 4 8 13| 17, 22] 26| 30 30 39 
45] 4| 9 | 13] 18 22] 27] 31] 36] 4o 
| 46| 4 9 | 13] 18] 23] 27, 732; 36] 41 
47] 4 | 9 | 14| 18| 23] 28} 32] 37] 42 
43 4 | 9 | 14] 19] 24| 2% 33] 33] 43 
49] 4 | 9 | 14] 19] 24] 29; 34} 39] 44 
' 5o| 5 | 101-15} 20 25 39, 35| 49] 45 
51] 5 | 10] 15] 20] 25| 30] 35] 40] 45 
52] 5 10] 15 20] 26] 31] 36| 41] 46 
53] 5 | 10] 15] 21} 26] 31} 37] 42] 47 
54| 5 | 10] 16|-21| 27] 32} 37] 43] 49 
' 55] 5 | 21] 16] 22] 27! 33] 38] 44| 49 
56 | 11] 16] 22 - 33] 39] 44] 5e | 
571 5 | 1x] 19] 22] 28] 34] 39! a5] 5t} 
58] 5 | 18] 17] 23] 29] 34] 49| 461 52] 
59 5 L 17] 23] 29] 35; 41] 47] 53 
6o| 6 | 12} 18 24| 30 36! 42\ 48] 54 
61] 6 $e 04 3o| 36] 42 48} 54 | 
62] 6 | 120 18] 24] 31] 371 431 49] 55] 


' 


404 The Table of Proportional Parts. 


—_— 


The T able of Proportional Parts. 495 


I — 


I 


36 
36 


59 
59 
8} 60 
438] 60 
43! 61 


! 
[ 


'67 
'57 % 


1461 5 
4 Mt 


73' 351 97,199 
Ee 3 


78] 39 
76' 90jpol 
68 79) 91 [102 
69 50 | 92,103 
69] $11-92|104 
70; $1] 73/105 
70] 32] /94 106 
71, $395 107 
72 84] '96'103 
72| 84| 96 108 


_—____—___ 


496 The Table of Proportional Parts. | 


8 | 9 


- FF # Py 
4 - 
4 - 
— 


"93/110 
99[I11 
IoO,I12 
loc|113 
t1ol I4 | 
Io2|115 
103/116 
104/117 
104/117 
1051118 
106/119 
107/120 
108/121 
108'122 
109/123 
6[110/124 
I11125 
1121126 
1121126 
1131127 
1141128 
115/129 
116/130 
$$61831 
L17|1-32 
TLILEE! 
4(119/134 | 

1201135 
$1120/135 


1211136 


— 


The Table of Proportional Parts. 407 


$16]7 


Þ 


65/102 


: $9 


01 


91/107/122'137 
92/107 123[138 
93/108[124[139 
93, 1091124/ 140 
94/109| 125/141 
94,110|126|142 
| 95/111] [127/143 
96/112/128 144 
96 112/128 144 
97/113/129/145 
98/114|130| 146 
98[114(131|147 
99|[115/132'148 
99/116 132/149 
83;/100,1161133|150 
Moor I1- 134-151 
Io1[118 135152 
wy 136.153 
d3/102 119] 136/153 
6/103 120 137,154 
bs 103 121/138. 155 
87/104 1211139] 156 
87 105[122{140/157 
$8 105,123|140/158 
88/106|123|141|159 
89/106 124/142 160 
107.125, 143 161 
108,126|144|162 
103/126 144/162 


109,127| 1451163 


go 
go 


EC 4 


4 The wt, Ds Parts. 


I 


j[4]Þ[* 


9 | 


ob Al 54] 73] pr ſrc9 

55] 73/ 92/t10[128|147 
55] 74] 92/111[129/148|' 
186] 18] 37] 55} 74 111]130/148 
3/112 0/149 
F 112f131f150 


I 


I 


76| 95/114/133[152/1 


76 4 115! x - 
193] 19] 38] 57] 77|.5 15/135 
| | 58 77 $7 16/135 

195] 19] 39| 58| 78 4 [T1 7136] 
| 59] 78] 98 "1474136 
[59 ”_ 98 118'137 


-þ- 


<4 20, = | 59 by 
20' 4c| 60] 80 (109/T20 140/160 
40 6o| 8010112147 [161 
' 20] 49] 60) 81 [ret 1211142162 


15371 


_ 
\O 
ty 
CI 
\O 
UI 
(©.S] 
wu 
i} 


135! 
156'1 


100/120| 140|1'60/1 


205, 20] 41, 61] 82; 102123 143 


208| 20, 62] 83'104 
209, £0 41 

ey 21} 42! 63; 84/105 
[211 42| 63; 84/105 
| 212) _ 


123|146 164 


63: 


CTILIC 


189| 13] 37] 56] 7 94013 32/151|r7o 

| 76 551174/T 3/152/174 
1541173 
156/175 


1571197 
59 [118{138/158 178 
97, fg, 139!159117 


185 
151 
132 
204! 20] 40! 61] $1 102/122/142/163/ 155 
3/164/184 

2c6| 20 41 | $2: 103 123/444/164|185; 
207 20] 4 | 62 82/103 [124] 144165186 
[124] 145 (1661189 

62 53, 104/125, 1461165 1188 | 
126\147|1E8'189 
126! (147/168 189 
42! £3) 841106|1271148|1691190 | 


182 


67 


Gy 
71 
72 
74 


O 


— 


The Table of Proportional Parts. go9 


— 


D 4 | 5 $|9 
213 85/106 170|191 
214 85/107 171]192 
215 86|107 192|193 
216 86/108 172/194 
217 86/108|/130/151[173/195 
218 87]109[130 174{196 
219 87/109/131 175/197 
220 88[110/132 176(198 
221 88 140] 132 176| 198 
222 88/111/133 I77]499 
223 89/141/133 173|200 
224 89/112 194 179] 204 
225 90|112|/185/157|1 0/202 
226 90[118/135 158 180/203 
227 90[113|136|458| 181|204 
228 91/114 136 159/132/205 
229 91/114/137/160|183 

30 92/115|138[461|184|207 
231 92|[115|1138 134/207, 
232 92|116|139 185/208, 
233 93/116|139{163|186|2c9 
234| © 93/117|140.163/187|240' 
235 94/119} 138/244 
236 94|118h141 138|/242 
237 94/118|142|[165|189/213 
238 95/119] 142 190|24.4 
239 « 9511191143 Ig1215 
240 96'120|144|168|192[216 
241 96! 1201144|168|192|216 
242 96\121] 193217 | 


_ 


oO OI 


 _— > w——I_— A 


_—  - —— - 
CH 


——————_—_—_ A... 


- geo 


ar O The Table of Proportional Parts. 


7|18]9 


4 | 5 | 6 
145/170[194/218. 
146|[170}195/219 


243] 24] 48] 72] 97/121 
244] 24] 48] 73] 97/122 

| 73| 98[122[147|171][196|220 
246} 24] 49] 73 98/123 147|172/196/221 
247] 24] 49] 74] 9$8/1123'148|172/|197|222 
248] 24] 49] 741. 991124|148|173/198|223 
jo 74| 99/124 1491174/199 224 


75|100}125/150ft75 200 225 
75/100|[125]|150 175|200/225 
252] 25] $50] 95/100|126|1511176|201|226 
253] 25] 50] 75|1011126|[151|197|202/227 | 
254| 25| 50] 76|101|[127|[152|177|203|[228 
255] 25] 50| 76|102[127|153|178|204 229 
256| 25] 51] 76/102[128|153[179|204 230 
257] 251 51] 7711021128]154[1791205, 231 
258] 25] 51] 77/103|129/154/180[206|232 
259] 25] 51] 77/193'/129,155/181|207|233 
260| 26| 52 78/404/130 156|182/208|234 
261] 26) 52] 78/[104|130|156|182[208|234 } 
262| 26|- 52] 78|194|131/156|183/{209|235 
263| 26| 521/58[195|131 157|184/210 236 
264] 26| 52] 7910 [132/158 184 211 237 
265] 26) 53' 79'108|132/159/185|212 238 
266| 26 52' 59/106| 123 159,1861212,239 
531- 80/106, 133/160|1$6|213|240 
268! 25] 53] 85/197|134/160|187|/214;241 
269] 26] 53): 80/1071134/1611188 215/242 
270 27] 54) 8rjto8 135] 162/189 216/243 
7 bed 162|189 216/243 


— 


27] 54 | 
272' 27 54] $11108|136|163 190.217, 244 


— — — — ——{C— — 


D—— 


— 


The Table of Proportional Parts. 411 


314] 5] 6s 


© 
h. 


81]109'136'163 
82109 137/164 
82 1101371165 
82[110'138|165) 
83 110|138'166 
83 111|135|166 
83/1111139 167 
84/112'140|168 
$4/112|140|168 
"841112 141/169 
84/113|141]169 
851113/142|170 
85/114/142[171 
85 114/143 171 
611914 172 


86|1151144(172 
86[115/144[173 


87]116|145|174|203|232|261 
87 |116 145 174|203|232/261 
871116 | 

87| 


1461175 
117,146[175 


88|118|148|197/ 
88/118/14$'178 


89111911491179 


90[120|150|180[210|240 270 


90[120|150|180 
9011201151181 


[205|234|263 
88\117\147[176 205!235 [264 
881118'147\177 2c6 


89/119|149 + ev 238|268 


JE 


191,218 '245 
191 
192{220|247 
193|220|248 
193221 [249 
194 |222\250 
195 [223,251 
1961224 |252 
196 224|252 
197 [225253 
1198|226|254 
198 227/255 
199/228'256 
200|223|257 
200/229|258 
201|230|259 
2021231 [22g 


2c4 233 [262 


236(|265 
2361266 
371267 


207 
207| 


209/239|269 


2101240|270 


219/246 | 


211241 271} 


———_— - cw 


— — ——— 


” 
TI — ———_— —- 


— 


412 The Table of Proportional Parts. 


3]4|5|6$]7|8]|9 


I51|181|212|/242|272 
304, 39| 60| 91/121|152/182|212 [243273 
3095] 30| 61] 91/122|152|1183|2131244|274 
306| 30| 61 91|122/1531183 rs 244275 
307] 39] 61] 92/122/153'184 214 [245/276 
303] 3o| 61] 92/123 154/184 /215/245|277 
309| 39] 61 92/123] 154)185|216|247|278 

1124j1551186|217 [248 [279 
93\124/1551136]21t7 [245 \279 
312] 31 62]. g931124|156[187[218[249|280 
313| 31] 62| 93/125|156|187|219{250[28] 
314) 31] 62| ,94/\125\457/183/219/2511282 
315] 31 63] 94|126(157 189/220 2.52 [283 
316] 31] 63] 94/126|158|189/221 252/284 
317] 31] 63| 95|1261158 1901221 233 235 
313] 31] 63| 951127/159|199[222|254 [286 
319| 31] 63| 951127|159{191|223 15957 
320] 32].64| g61128|160/192 224/256 88 
321] 32| 64] 951128|160[192/224/256,288 
322] 32| 64] 96 123/16r 19312251257|289 + 
323] 32| 64! 961129 161{193'\226/258|290 
324] 32| 64| $115 1621194 [226|259[291 


303| 30] 65] go'i2zt 


97/139|162 195/227 _ = 
3 


uU 
dv 
nn 
w 
"ex 
Oo 
aw” 


97|1301163!195 

| 196/228/261|294 
323] 32] 65| 98.131 |163[196 44 '262 295 
329 - 65 g5 13116411972 0/263 296 
330 66| 99/132 ey. 198/231 [264 297 
331 33 66] 99,132 165/199/231 '264 297 
$32] 33] 66| 99/132[166[199\232'265 298 | 


The Table of Proportional Parts. 413 


8 


6|7 


3 


333] 33] 66 
334| 33] 66|100 
335} 33] 671100 
336} 33] 67|100 
337] 33] 67/101 
67/101 
339| 33| 67,101 
340| 34| 68 102 
341| 34; 68 102; 
342] 34| 68/102 
343; 34 68102 
344} 34) 68.103 
345] 34] 691103 
346| 34| 69|103 
347] 34] 691j104 
343| 34| 69/104 
349| 34| 69/104 
359] 35! 70105 
351] 35] 70j1o05 
352] 35| 70|105 


wu 
mY 
[os] 
WJ 
w 


TI 
| 66] 99! 


133]166 
1331167 
1341167 
134|168 
134/168 


199/233 266 
200|233[267 
201 [234268 
201 [235|268 
2022351269 


135|169 
135/169 
1361170 
1361170 
136|[171 
137171 
137,172 
138/172 
138[173 
138[173 
139/174 
139/174 
140 175 
1401175 
1401176 


353] 35} 701105 
354| 35] 70/106 
355] 35] 711106 
356! 35! 71,106 
3571-35, 71[107 
358] 35| 711107 
3391] 35! 711107 
360 36| 72/108 
pom 36| 72|108 


2| 36| 72/108 


1411176 
[141|177 
142/177 
142178 
142,178 
143/179 
1431179 


144180 


202|2361270 
203[237|271 
204238 [272 
204 [238|272 
20512391273 
20512401274 
2c61240{275 
(207 241 |276 
1207 |242 z76 
.208|1242|277 
2081243 |278 
2091244 279 
2101245|280 
210|245|280 
2111246|281 
211'247 282 
2121247 [243 
213|245|254 
213/249 204 
214|249|285 
214 250/236 
215 2511257 


2161252288 


299 
300 
3c1 
Zo2 
303 
394 
395 
306 
306 
3 


308 
1399 
3io 
311 
[312 
1313 
314 
;315 
315 
316 
317 
1318 
319 
320 
321 
322 
323 


144|180'216/252|288/324 


324 


144|181/217/253/289|325 


— 


yy a ———— -. 


k 
{ 
' 
j 


| 
414 The Table of Proportional Parts. 


ER m— 


I 


2 [34 


5 | 6 


JOE 


uu) 
i] 
%I 


——— 


36 
36 


72/109/145 
109/146 


72/tog 145 


146 


73|110|r 46 


731110147 
73j1101147 
111148 
148 


74\111 


74 nO_ 
149 


74|112|149 


75/112/150 
75/112|150 
7T5/113}150 
75|1113)151 
TS|ITS|ESI 
76|114\|152 
761114152 
76|114{152 
761114153 
76[115|153 
77|115}154 
7711151154 
77[116|154 
771116|155 
77/116|155 
78\117\156 
7811171156 


181 


191 


| 


I91 


192/231 
193/231 
193/232 


194|232 


194/233 


195|233 


195|233 
| 78/117[15611961234| 


273312 
[273 312 
274313 


217 .254|290|326 
182|218 2541291 [327 
1822192551292 |328 
182|219\256'292/329 
183/220 
184j220 
184/221 
185|222 
185/222 
1851223 
186|223 
187 |224 
187|1225 
188|225 
138 [2261263301339 
189|226/264 
1389'227|265 
[190'228\266 
19012281266 [304 

229 
229 
[1192|230 


2561293 330 
257 1294 331 
258|295|332 
259|296,/333 
259/296[333 
2601297 [334 
261|298|335 
261[299|336 
262|300|337 
2631300[338 


302 
303 
304 


340 
341 
342 
342 
267[395[343 
2681306344 
268|307|345 
269[308|346 
2701308|347 
270[399/348 
271|310[349 
272,3111350 
351 
351 | 
352 


"IS 


tit. 


_—_—— 


The Table of Proportional Parts. 415 


3 


417 
418 


419 


420 
421 
422 


bat: 
[42\8 


2 


82 


123 


196 
197 


157 
157 
158/197 
153/198 
158. 198 
159.159 
1591199 
160200 
160,200 
160/201 
1611201 
1611202 
162|202 
162|203|24 
162|203 
163|204 
163|204 
164|205 
164'205 


[ 


31164,206 


165|206 


82 124/165 207 


83124166 
83/124 166' 


83] 
83 
03 


84/126 


125 
125 
125 
4'126 
pin 


o7 
2083: 
166 
167 
167|209 
168' 210 
168. '21© 


[168|211 


235, 
236 
237 


238 
238 
239 
240 
240 
241 
241 


237 


242 


244 
244 
245, 
246 
[246 
mp4 
247 
248 
249 


243| 


1275|314|353 


275 
276 
277 
277 


278318 
279 


280 
280 
281 
282 
282 
233 
3/284 
[284 
285 
236 
287 
287 
288 


31 5/354 
316/355 
3161356 


3171357 
358 
359 
360 
360 
361 


319 
[32C 
'320 
321 
322 

23 
9 [364 
324 
325 
326 
327 
328 
328 
329 


1249 


208 [250 291 [333 
2c9|250 292. 334 


251 
252 
252 


289330 
289 331 
290|332 
291/332 


293 335 
1294336! a 
294.336 378 


253/295|337 379 


thi 


416 The Table of Proportional Parts. 


3 14 617|83]9 
1261169 253\296(338|380 
841127 169 24 ” 3391381 
1271170 97 (340/382 
[127/170 2351208 349[383 
[1128{\170 2561298\341 |334 
128{171 25612991342\385 
128} 17112141237 1300|343\386 
129\172 25831301 [344\387 
1291192 2581301 \344\2397 
125) r92/216/259/302/345/388 
1291173|216|259 303/346 389 
130\193\2171260|304 347 [390 
130j174 2611304 '348]391 


—— ——— —  — © 
CD ——_ 


© OY 


Printed by F. Heptinſtall for W. Freeman, 


——————_—s 


x A 

I ABLE 
OF | 

ARTIFICIAL SINES 

AND 


TANGENTS 


To every 


DEGREE and MINUTE|| 
OF THE 


QUADRANT. 


— — 


LONDON, 


at the Artichoke next St. Dunſtan's 


Church in Fleerftreee. MDCLXXXVIIE. } 


ee 


Dn _ 


LLC 


418 Degree o, | 

2 Sine || Co-ſine | | Tangent | Co-tang. 
| © | 0.000000|10.000000| [0.co0000| Infinita. | 60 
1 | 6.463726] 9.999999] [6.463726]13-536274 [59 
2 | 6.764756) 9.999999] 16-764756[13-235244 | 58 
3 | 6-940847| 9.999999] |6-949847113-059153 |57 
4 | 7-065736| 9.999999 Ra $3844 56 
5 | 7.162696] 9.999999| |7-162696112.837304 | 55 
6 | 7-241377]. 9-999999]| 17-2418738[12.758122 | 54 
7 | 7-398324{ 9.999999| 17-3<8825112.691175 | 53 
8 | 7.366816] 9.999999] 1|7.366817|12.6331$3 | 52 
g 14.796 9:999999| [17-417970|{12.582030 |51 
10 | 7.463726| 9.999993 7463727 12-536273 50 
11 | 7.595118] 9.999998 7-505 120112.494880 49 
12 | 7-542906| 9.999997] 17-542909112-457091 '48 
13 | 7-577668]| 9.999997] [7-577272112.422328* 47 
14 | 7-609853| 9.999996] [7.609857|12.390143 | 46 
15 7-639816] 9.999996 7.639826 |12.360180 45 
16 | 7-667844| 9.999995] |7.607849112.382151 | 44 
17 | 7-694173| 9.999995] [7-694179112.305821 | 43 | 
18 | 7.718977] 9.999994] [7.719003112.281997 42 | 
19 | 7-742477| 9:9995993| [7-742484112-257516 | 41 | 
20 | 7:7647 54) 9999993] [7-764761112-235239 | 40 
21 7.785945 9:999992| [7.785951 [12214049 |39 
22 | 7.806146] 9999991] 17.806145112.193845 | 38 
23 | 7.325451| 9-999990] |7.325460[12.174540 |.37 | 
24 | 7-843934| 9:999989] [7-343944[12-156056 | 36| 
25 7-861662 9.999989 7.361674 12.138326 "35 
26 | 7.878695| 9.999988] . [7.878708 |12.121252 | 34 
27 | 7:3895085| 9999987 | [7.895099|12.1049gol | 33 
28 | 7.910879] 9.999986 7.910894 [12.089106 32 
29 | 7.926119| 9.999985] [7.926134|12.073866 | 31 
30 | 7-940842| 5.999983] 17-940853[12.059142 | 30 
Co-ſine | Sine | Co-tang. [Tangent |M | 
Degree $9. TT 1 


{) O 


1/9 


Degree o. 


419 


M | . Sine | Co-ſme | | Tangent | Co-tang. 


31 | 7-955982|9.999982 7.955100 
| 32 7-96887019.999981 7.968839 


30 | 7:940842[9.999983] |[7.940858|12.059142 | 30 
12.044900 | 29 
12.031111 | 28 
| 33 | 7- 982233|9.999980 7.9382253'12.017747 | 27 
34 | 7 99519819. 999978 7.995215[12.004781 | 26 
35 8. 5.007787 19.9999785 8.007810[11-992191 | 25 


36 | 8020021 [9.999976 8:020044 
37 | $-03191919-999975] [8.031945 
38 | $-043601|9.999973] |$.043527 


41 | $-976500|9.999969 
42 8. 086965 9.999968 
43 8.097183[9. 66 


11.979956 | 24 
11-968055 | 23 
11-956473 | 22 
39 8.054781|[9-999972] j|$.054309\11.945181 | 21 
ao | $-065776[9.999971| |8.065806|11.934194 | 20 
8.076531 |11.923469 | 19 
8.036997 [11.91 3003 | 18 
18.097217[11.902783 | 17 
24 8.107167 19.999964| |$.107203|11.892797 | 16 

8.116926|9:999963| _ 18.1 16963|11.883037 | 15 


50 8.162681[9.999954| _ $8. 8.162737 11. 837273 


45 —— 

PY: 8.126471 [9.999961 8.126510|11:873490 | 14 
| 47 8.135810|9.999959 8.135851|11.864149 | 13 
43 | $.14495319-999958] 18.144996[11.855004g | 12 


49 | $-153907|9-999956| [8.153952]11.846048 | 11 


Io 


51 8.171280 9.999952 [8.171328|11.828672 9 
52 $.179713[9-999950 $.179763|11.820237 | 8 
53 | $-187985 |9-999948 8.188036[11.811964 | 7 
54 $.196102|9.999946 8.1961 56|11.803844 | 6 
$5 | $-204070|9-999944| _ 18.2c4126|11.795674 | 5 
56 | 3.211895 [9.999942 8.211953|11.788047 | 4 
57 8.219581 [9.999940 8.219641 [11.780359 | 3 
$8 | 8.227134 9.999938 3.227195111-772805 | 2 
59 | $:234557|9-999935] [8-234621|11.765379 | 1 
6o | $:24185519-999934 8.241921|11-758079 | © 
Co-fine | Sine | | Co-trang. [Tangent kl 
| Degree 89. | 
25A wa: £2” | 


jo 


Degree I. 


4 
— —_— — 


Sine | Co-ſine | | Tangent | Co-tang. 
—_ | — 
8.241855 9:999934| _ |8-241921|11.758079 | 60 | 
$.249033|9.999932| |8.249102|11.750898 | 55 | 
8.255094 |9.999929] [8.256165|11.743835 | 58 
8.26304219-999927 8.263115111.736885 | 57 
3.269881 (9.999925 2.269956 11.730044 | 56 
$.27661419.999922] [8.276691 [11-7233c9 | 55 | 
8 283243 [9.999920 18 283323|11.716677 | 54 
8 289773,9-999918 8.289856|11.716144 | 53 | 
$.295207 9.999915] |$256292111.703708 |52. 
8.302546 9:999913 8.302634|11.6973E6 [51 
8. 308794] 9.99991 © 8. 308884|11.691 416 5o' 
8.314954|9-999907] {8.31 5046|11.684954 |49 
8.321027; 'g 999995 8.321122|11.678878 '48 
£.327016|9.339902 8.327114[11.672886 , 47 
8.332524;9.999899] |[8-3330925|11.666975 | 46 | 
8.3337 $3. 9:9998971__ 8.338856|11.661144 45 
8.244504 9-999894| |8.34461c|11.655390 | 44; 
8.350180 9 999891 8.350285|11.649711 [43 
8 3557339 999889 8.355895'11.6441c5 |42| 
8.361315 9.595835 8.3 361430|11. £38570 a1! 
$.366777\9 999352 8. 366895111.633105 40 
8.372171i9.5999879] |8.372292/11.627708 ; 39 
8 377459 9-999876 8.377622 11.622378 | 33 
8.337762 9 999373 8.382889/11.517111 | 37 
8.337962 9. 999870] 8.388092|11.611908 | 36 
8.393101/95 999867] _ 8. 393234 11.606766 35 
$ 393179 9.999864 8 398315|11.601685 , 34 
8.493199 9 999861 8 403338|11.596562 '33 
$ 408161 9.399958 8.4083c4 [11.591596 [32 
8.413063 9.999854 18.413213'11.5386787 |31 
$.417919,9.999851 | [8.418068/1 1.381932 | 39 
| Co-ſme | Sine | {|Co-tang.|Tangert M 
Degree 85s. 


# 


1/79 


Degree 1. 421 
y Sine | Co-ſine | | Tangent | Co-cang, 
39 f8.41791919.9593 51] [8 418063{11.331932 | 30 
31 | $.422717 9 999348 $.422869'11-577131 | 29, 
32 | $-427462 9.999944 aor6ehy 1.572392 | 28 
33 | 8.43215619.99934 1 3.432315 11-567685 | 2 
34 3 435300, 9.999833 3.436962|11.563038 | 26 
35 | 3-441 39419:9993341- __|8-441560[11-553440 | 25 
3s | 8.443941 9 999931] [$446110]11.353990 | 24 
37 | 5459440 9-999327 -450617, 11.549337 | 23 
38 | 5454393 19-999524 845597014 1-544930 | 22 
39 5.437301 |9 999320 (3 439491 11.549519 | 21 
40 | 846365519 999316] 18.463349.,11.536151 | 20 
41 | 8.467985 9.999312] [8.463172 11.531828 19 
42 | 8.472263 9.999309 3472454 11.527546 | 18 
43 | $-476458 [9.999805] [8.476593 11.523307 | 17 
34 8.480693 5:999801 yp amet [1.519108 | 16 
45 | 8484848/9.599797|_ 18485050, t1.514959 | 15 
46 | 8.438963 9.999794] [3486170'11.510839 | 1, 
47 | $.493040|9.999790 $.483250 11.526750 | 13 
48 | 8.49707819.999786] [8.497293,11.592707 | 12 
49 | 8.591080'g 999782 8.501293 11 493702 | zz 
50 | 8-50504519.999778] _18.505257|11 494733 | 10 
51 | 8.508974 9.999774] |8.509200|11. 450800 | 5 
52 | 8.512867 9.999769 3.513098, 11436902 8 
$3 | 8.516726(9.999765] [8.516961 [11-483039 | » 
54 | $-520551|9-999761 $.520790'11.479210 | & 
55 | 8:524343:9999756|_ 18. 3.524386 41475414 | 5 
56 | 8.523102 9.9997 53| 8 $528349|11.471651 | 
57 | 8.531828 5.999748 8. $32099! 11457620 3 
58 | 8.535523 9-999744] [3.535779|11.464221 | 2 
59 | 8.339186 9.999740 ' $39447|11.460553 | x 
60 | 8.542819 9999735 3.543034|11.456916 o 
Co-fine | Sine | |{|Co-tang. | Tangent | 
Degree $8. 


F832 


4 


—_ 
px , 


/// 


(0 - 


422 Degree 2. 
M | Sine | Co-ſige | | Tangent | Co-tang. 
© | 8-54281919.999735] _ |8.543084/11-456916 | 60 
1 | 3.546422[9.999731 8.346691111.4533C9 | 59 
2 | 8.549993 19-999726| [8.550268|11-449732 | 58 
3 | 8.55355819-999722| [|$8.553817111.446183 | 57 
| 4 | $-557054|9-999717] |8.557336|[11-442664 | 56 
* 8.560540 9.999713] 18.560827 11-439172 | 55 
6 | 8.363999|9:-999708| |3.564291|11.435709 | 54 
7 | 3.567431|9-999703] [8.567727|11.432272 | 53 
8 | 8.570836,9-999699] 8-571137111.423863 | 52 
9 | 8-374214|9-999694| [8.574520111.425480 | 51 
1o | 8.577 56619-999689|  18-577877111.422123 | 50 
11 | 8.580892 9.999685 8.581208 '11.418792 | 49 
12 | 8.584193|9.999680| [8.584514 [11415486 | 48 
13 | 8.387469/9-999675] |8.587795111.412205 | 47 
14 | $.5390721|9.999670] |8.591051|11.408949 | 486 
15 | 8.59394819-999665] _ 18-594283[11.405717 | 45 
16 | 8.597152 [9.999660 8.397492 |11.402508 | 44 
17 | 8.600332 |9-399655 8.600677 [11-399327 | 43 
13 | 8.60343319.999650 8.603333|11.396161 | 42 
19 | 8.606622|19.999645 3.606973|11.393022 | gr 
20 8.609734|9-999640] [|8.61co094111 .389906 40 
21 | 3.612823|9-999635 8.613189\11. 336311 39 
22 | 8.615891 [9.999629 8.616262[11.333738 | 38 
23 | 8.618937 [9.999624 $.619313|11.330687 | 37 | 
24 | $.621967|9.999619] [8.622343]11-377657 | 36 | 
25 | 8.62496519-999614| _ [3.625352111.374648 | 35 | 
26 | 8.627948$|9.999608 8.628340|11.371660 | 34 | 
27 | 8.635911 [9.9996c3 _ 11.363692 | 33 | 
28 | 3.633854 19.999597 634456111.365744 | 32 | 
29 | $.636776|9.999592 pe” 11.362816 | 31 
30 | 8.639679\9-999586] [8.640093]1 1.359907 30 | 
| Co-ſiue | Sine | |Co-tang. | Fangent by | 
| | Degree 37. | 


177 


GL 


Degree 2. 423 
M Sine | Co-ſine | | Tangent | Co-tang. _ 
39 | 8.63967919.999536] [8.640093] 11359907 29 
31 | 8.642563|9.999581 8.642982 |11.357017 27 
32 | 8.645428 [9.999575] [3.645853 11.354147 | ,5 
33 | 8.648274 [9.999570 8. 648704, (11.351296 |, ; 
34 | 8.651102/9.999364 $.65153${11.343463 | =? 
35 | 8.653911|9-999553| _ 3.634352/11.345648 w 
36 | 8.656702 [9.999553 8.657149 11.342851 | > 
37 | 8.659475 [9-999547] |$-659928 11.340072 | ,, 
35 | 8.66223019.999541 8.662689/11.337311 | ,, 
39 | 8.664968[9.999535] [8.665433|11.334567 | — 
49 | 8.667689|9.999529] 18.668 i6ol 11.331840 - 2 
41 | 8.670393 9.999523 $.670869|11.329130 17 
42 | 8.673080|9.999518 8.673563|11-326437 | 1 
43 | 8.675751 [9.999512 8.676239[11.323761 15 
44 | 8.678405|9.999506 44 11.321100 | — 
45 | 8.631 043[9.999499 18. 581544/11. II. 318456 n 
46 8.683665 [9.999493] 8.6384172|11.315828 | j2 
47 $.686272 19.999487 8.686784 |11.313216 | , 
48 | 8.688392 [9.999481 8.689381 [11.310619 | ,, 
49 | 8-691 438[9.99947 3 prehac- 1.308037 | — 
50 | 8.69399819.999469] [8.694529111.305471 | 2 
Jl 8.696543 9-999462 8.697081 [11.302919 - 
52 | 8.699073 9.999456 8.699617|11.300383 | 4 
53 | 8.70158919.999450 8.702139111.297861 5 
54 | 8.704090|9.999443] |8.704646|11.295354 - 
55 | $.70657619-999437 8.707130 11.292860 2 
56 8.709049 /9-999431 one 11.290381 | , 
57 | 8711507 9.999424 8.712083|11.287917 | | 
58 | 8.71395219-999418] |8.714534(11.-285466 | , 
59 8.716383|9. 999411 8.716972|11.283028 | — 
60 | 8.718800|9.999404 8.719396|11.280604 | M 
Co-ſine | Sine | |Co-tang.|Tangent 

= Degree $7. | 
HH Fi 4 


==, 


Y - 4 


424 Degree 3. » 
| M | Sine | Co-ſine | | Tangent | Co-tang. 

'o 8.718800[9.999404| (8.719396| 11.280604 60 
I | 8.721204 9.999398] |8.721806|11.278194 | 59 
2 | 8.723595 |9-999391] |8.724254|11.275796 | 58 
3 | 8.72597219.999334 $.726588|11.273412 | 57 
4 | 8.728336;9-999378] [8.728959|11.271041 | 56 
» 8.730688|9. 999371 3-731317/11.268683 55 
6 | 8.733027 9:999364 9.733663 11.266337 | 54 
7 | 8735354 9-999357 Lone 11264004, | 55 
| 8 | 8.737667 19 9993590] [8.738317 |11.261683 | 52 
9 | 8.739969 99990 . |$.740626|11.259374 | 51 
to | 8.742259 |9-999335] 18.742922]11-257078 | 50 
I1 | 8.744536 |9-999329] |5-7450c711.254793 | 47 
12 | 8.746801 [9.959322 8 747479| 1125252 45 
13 | 8.74595519-999315 8.749740[11.250240 | 47 
14 | 8.751297 9.999308] |8.751989/11,248011 | 46 
15 | 8.75352819.999301] 18.754227(11.245773 | 45 
16 | 8755747|9-999294] [8:756453|11.243542 | 44 
I7 | 8.757955 19999204 8.758668 11.241332 | 43 
18 8.7601 519999279 8.760872|11. 239128 | 42 
19 $.763065|11-236935 | 4! 
20 | 8,764511 9:999265| _ 18.765246| 1-234754 | 4? 
21 |8.766675|9.999257|] |8:767417|11-23253 4 
. [22 | 8.76882319.999250| | [3.769578|11.230422 | 3 
23 1 170970(9.999242] [8.771727111-228273 | 37 
24 | 8.773101|9.999235 8 773366 [1.229134 36 
125 | 8.77522319.999227| _ 18-775995!11.224005 | 3) 
| 26 | 8.777333 |9.999220 8.778114 11221886 | 34 
27 | 8.779434 9-999212 8.783222 11-219778 | 33 
28 | 8781524 [9.999204 8.732 32011 .217680 | 3 
29 | 8.783605 9.999197] [$.784404|11,215592 | 3! 
3o | 8785675 9.999189] [8.786486] 11 213514 | 3 
Co-ſine | Sine | | Co-tangp. | Tangent wn 


wa 


__Degres $6. 


93 


Anh 


Od 


th 


17O 


DD —CA 


Degree 3. 425 | 
M Sine | Co-fine | |Tangent | Co-tang. 
30 $.785675/9-999189| _ _ [8.786486(11,2 213514 Zo 
31 | 8.787736 9.999191 18:788554| 11. 211446 29 
32 | 8.789787|9.999174| [8.790613|11-209387 
33 | $.791828 9.999166 8.792662; 11. .207338 | 27 
34 | 8.793339 9 999158] |8.794701}11.205299 | 26 
35 | 8.795881 9.999150|__ | 8.796731|11 203259 | 25 
36 | 8.797894'9.999142] [8798752 1f 201248 | 24 
37 | 8.799397 |9-999134 8. 800763|11 99097 23 
33 | 8.801891 |9.999126] |$.802765 111.197235 | 22 
39 | 8803376 9.999118 8. 807458 11. —_ 21 
| 40 | 8.805852/99991to] [$.806742'i 1.193258 | 29 
41 | $.807$19 9.9991 02} '8. $0871 7! 11.191233 | 19 
42 | 8. 809777| [9.999094| [8.812683 11. 189317 | 15 
43 | $.81172619 999086| 18812641111, t$735g | 17 
44 | 8.81366719.999077], [8.314589/11.185414 | 16 
45 | 8.815598(9.999069]- [$.16529111.183471 | 15 
46 | 8.817522'9.999061 3.818451/11.181539 | 14 
47 | 8.819436 9.999952] [3.8203*4|11.179616 | 13 
1 45 8.321342 |9:999044| (8.322298 11.1777c2 | 2 
49 | 8.823246|9.999036 8. 324205 11. 475795 | 11 
50 | 8.825130 9.999027 (8826103. 11-173857 | 19 
| 51 | $827011!9.999019] 18.827952'11.172003| 9 
52 | 8.328684, 9.999010 |S 529874/11 1701261] 3 
53 | $ 830749 ,9-999902] [8.331748 11.168252 | 7 
54 | 8.8321c6 9.998993 [8 $33613 11. 166337 | 6 
55 | 8.834456 9:998984| '8.$35471,11.164529 | _) 
56 | 8.336297 9.993976] [8.837321|11.162679| 4 
57 | 8.83813019.993967 3.339163 (11. 160337 5 
58 | 8.33995619 998953] [8.84c978|1 1.155002 | ? 
39 | 8.341774 '9 998940 8.842825'11. 137195 i 
60 | 3.843535 9.998941 | _ |8.844644|11.155355 | © 
| Co-ſine | Sine | Co tang. | Tangent. | v 


Degree 86. 


q 


OD" OO OG SOS ——_ 


PE==D 


2: 


a 3 


So. 


/7 


9, 


| 426 Degree 4. 
M| Sine | Co-ſme | | Tangent| Co-tang. 
"0 |8.843584'9.998941] [8.844644|11.155356 | 60 
r | 3.845387 9.998931 8.3846455|11-153545 | 59 
2 | 8.847183|9 998923} , [8.3848240|11.151740 | 58 
3 | 8.848971 [9.998914] |8.85c057|11.149943 | 57 
4 | 8.850751 9.998905 $382 11.143154 | 56 
I $85252519. 998396 $.833628|r 1.146372 | 55 
6 | 8.854294 [9.998387 8.855403[11.144597 | 54 
| 7 | 8.856049|9.998878 8.857171|11.142329 | 53 
8 | 8.857801 [9.998869 6.930932/11.14 1068 52 
9 | 8.859546 9.998860 8.360686|11.139314 | 51 
10 $.861283|9.998851 8.862433|11.137 567 50 
11 | 8.363014 [9.998841 8.864173[11-135827 | 49 
12 | 8.864738|9.998832] [$.865906|1 1.134094 | 48 
13 | 8.866454 |19.998823 8.867632|11-132368 | 47 
14 | $8 868165|9.998813] [8.869351 |11.130649 | 46 
| 15 | 8.869868|9.998804 $.871064|11.128936 | 45 
16 | 8.871565|9.998795 8.872750[11,127230 | 44 
19 | 8.87325519.998785 8.874469|11.125531 | 43 
18 | 8.874938/ 9.998776 8.876162[11.123838 | 42 
19 | 8.37661 5|9.998766 8.897849[11.122151 | 41 
20 88828519 998757 8.379529/11.120471 | 40 
21 | 8.879949|9:998747 8.881202|11.118798 | 39 
22 8.88160719. 9987 38 8.882869|11.417131 | 35 
23 | 8.883258 9.998728 8.884530[11.115470 | 57 
24 | 8.884903 9.999718 3.886185'11.113815 | 35 
25 | 8.386542 9.998708 8.887833/11.112167 | 35 
26 | $.883174|9.998699 8.889476!11.110524 | 34 
27 | 8.889801 [9.998639 8.891112|11.108888 33 
23 | 8.891421 [9.998679] |$8.392742|11.107258 | 32 
29 | 8.393035 9.998669 8.894366 |11.105634 | 31 
30 | 8.894643 9.998659 8.845984 [11.104016 | 30 
Co-ſine. | Sine | | Co-eang.| Tangenr. | M 
—_— : 
Degree 855 


C} / 


I. 


EE Degree 4 427 
M | Sine +| Co-ſine | [Tangent | Co-tang. 
30 8.89464 3|9-998659. (8.395984|11.104016 | 30 
31 | $.896246|9.998649 8.897 596|11.102404 | 29 
| 32 | 8397342 |9-993639|, [8.899203[11.100797 | 2> 
33 | $.899432/9.998629 8.990803 |11.099197 | 27 
|| 34 | 8.901017/9.998619] |8.902398|11.097602 | 26 
35 | 8.902596|9-998609| [8.903987 ,1k.096013 | 25 
,36 Co cNN000NG 8.905570] 11.0994430 a4 
| 37 | 8:905736|9.998589] [8.907147|11.092853 | 23 
| 38 | 8.907297 |9.998577} |[8:9c3719/11.091281 | 22 
| 39 | 8.908853|9.998568 8.910285 |11.089715 | 21 
40 | $.91040419.9985 58 8:91 1846|11.088154 20 
41 | 8.911949\9.998548|] [$.913401|11.086599| 17 
42 $913488|9.998537 8.914951|1 1.085049 | 13 
43 8.91 502219.998 527 3.916495 |11.083505 | {7 
44 | $.916559/9.998516| [8.918034 11.081966 | 16 
45 | $:918073,9.998506] 18.949568;11.080432 | 15 
| 46 8.919591|9.998495 3.921 096|11.078904 | 14 | 
| 47 | $.921103|9.998485 $.922619111.077381 | £5 
43 | 8.922619[9.998474 $.924136|11.075864 | 72 
| 49 | 8.924113 9.998464] [8.925649|11-074351 þ £! 
| 39 [8.925609\9.998453| _|8.9271 56111072844 | 12 
' 51 | $:927109|9 998442] |$.928658|11.071342 | ? 
; 52 | $.92858719-998431 8.930155|11.069845 | 3 
. 53 | 8.930068 [9.998421 8.931647 |11.068353| . 7 | 
54 | 8.931544 19-993410 3.9331 34 [11-066866| 6 | 
; 35 | 8.93301519:998399| 18.934616111.065334 | 5 
56 | $.93448119-998383] [8.936093|11.063907 | 4 
J7 | 8.93594219-998377| |8-937565111.062435| 3 
58 | 8.937398;9.998366] |8.939932/11.060968 | 2 
39 $.938850| 9.98355 uns Mag 1 
60 8.940296[9.998344 Th 8.941952111.058048 _© 
Co-ſine | Sine | | Co-cang. [Tangent. | M 
Degree $5. 


G4 


- x7 —> 


F 


Py 


174 


| 428 Degree 5. 
M Sine -| Co-fine | | Tangent} Co-tang. 

_0| 8.940296|9.998344]  |8.941952]1 1.058048 | 60 
I | 8.941738 9.998333] |8.943404\11.956596 | 59 

2 | 8.543174 9.993322 8.944352|11.055143 | 58 | 
3 | 8.944606 9.993311 3.946295111:053705 | 57 
4 | 8.946034 |9.998300 8.9477 34(11-052266 | 56 
_5 | $:95745619.998239 8.949168; 1r.050832 | 55 
6 | 8.958814 9.998277| 8.950597|1 1.049403 | 54 
-7 | 8.950287|9.993266 8.952021111.047979 | 53 
bs 8.951696 [9.993255 8.953441|11.046559 | 52 
9 | 8.953099 9.998243 8.954856[11-045144 | 54 
10 | 8.954499 9.993232| _ 18.956267|t1.043733 | 50 
II | 8.955894 Ido $.957674(11.042326 | 49 
12 | 8.957284|9.998209 8.95907 5111.040925 | 48 
13 | 8.958670|9.998197 8.960473|11.039527 | 47 
14 | 8.960052 (9.998186 [3961368 11r.038134 | 46 
I5|. 8.96142919.998174) [8.963254|11.036746 | 45 
16 | 8.962801 |9.998163 8.964639|11.035361 | 44 
17 [3.964170,9.998151 8 966019|11.0339$1 | 43 
18 | 8.965534 19.9981 39 3.967394 [11.032606 | 42 
19 | 8966893 [9.9981 28 8.968766/11.031234 | 41 
20 8.963249 9.998106 8.970133/11.029867 | 40 
21 | $.969600(9.993104]} * [8.971495/11.028505 | 39 
22 | 8.970947 |9 9938092 3 972855[11.027145 | 38 
23 |} $:972289 [9.998080 $.974209\11.025791 | 37 
24 | 8:973625|9.998068 [3.975560/a 1.024440 | 36 
25 | 8.974962 9.998656! |8.976906\11.023094 | 35 
26 | 8.976293| 9.998044 1$.97324$|11:021752 | 34 
27 | 8.97761919.998032 8.979586|11 020414 , 33 
23 | 8-97894119:9938020 $.980921\11.c19079 | 32 
29 | 8.98025919.9980083 8 9822511(11-017749 | 31 
1 30 | 8.981 573,9.937996 3.983577111.016423 | 30 

4 6 

Co-ſine. | Sine | | Co-tang.| Tangent. M 
Degree 84. | 


= 


174 


Degree 5. 429 
M Sine | Co-ſine | Tangent | Co-tang. | | 
if 
30 | 8.98157319.997956| _|8.983577|11-016423 | 30 f 
21 * 8.982883/9.997984| [8.984899 11.015101 | 29 
32 8.984189|9.997971 8586217 11.0137$3 | 28 
33 8.985491 [9.997959 8987532[11.012468 | 27 il 
34 8.986789] 9.997947 8.988842|11.011158 | 26 8 
35 8.988083(9.997935 $.990149[11.009851 | 25 (| 
36 | $-989374|9-997922| [8.991451 [11.008545 | 24 8 
37 8.990660[9.997910 8 9927 50, 11. .007250 | 23 { 
33 | $:99194319 997897} [8 994045/11.0c5955 | 22 | 
39 8.993228| 9.997885 8.995337|11.004663 | 21 
40 | $:99449719-997873| _ 18-996624[11-003376 | 29 'S 
al 8.995768 9.997860] |8 997908 11.002092 | 19 | | 
42 8.997036,9-.997847 8.999188|11.c00812 | 18 i | 
a3 | $-99329919-997835] [9.000465 (10.999535 | 17 iſ | 
44 | 8-999550 9.997822 is _—_ 998262 | 16 | 
45 | 9-20981 00081 619-997 997809} _ 9.003007110.996993 | 15 | 
46 | 9+ .002069| 9:997797 9.004272110.995728 | 14 | | 
47 | 9203318 9.997784] [9.005534[10.994466 | 13 RF 
48 | 9.90456319-997771 9.0067 92110.993208 | 12 \! 
49 | 9005805 poonren 9.008047|10.991953 | 11 | | 
50 | 9.007044|9.997730| |9.0c9298[10.590708 | 10 F 
51 | 9.00827$/9.997732] |[9.010546|10.989454 | 9 [* 
52 | 9-209510[9.997719 9 011790[10.958210 | $ us 
53 | 9-010737 [9.997706 9.013031 |10,956969 | 7 ! 
54 | 9-211962 9.997653 9.014268|10.985732 | 6 | 
55 | 9-013182,9.997680 9.015502110.984498 | 5 [! 
56 | 9-014399/9-997667| [9.016732110.983268 | 4 j 
57 | 9.015613|9.997654| |[9:017959|10.982041 | 3 1 
58 9-216824|9.99764. 9.0191831|10.980817 | 2 | 
59 | 9.018031|9.9976E28| 9.020403 10.97 9597 I t 
60 | 9-019235 9-997612| 9.021620[10 978380 &... 
Co-ſine | Sine | | Co-tang. Tragear M | 
| Degree 84. 


i 


/] 5 


C——— 


"220 Degree 6 

M| ' Sine | Co-ſme | | Tangent | Co-tang. 
_0| 9.019233/9.997614]  [9.021620]10.978380 | 60 
I 9.020435 |9.997601  19.022834 10.977 166 59 
2 | 9.021632 /9.997588| [9.024044[10.975956 | 58 
3 | 9.022825/9.997574] |9.025251110.974749 | 57 
4 | $-024016|9.997 561 9.92645 5/19.973545 | 56 
| _5 | $02520319-997548| _ [9.027655110.972345 | 55 
6 | 9.026386|9.997 534] [9.028852/10.971148 | 54 
7 9 0275679997 520 9.030046{10.969954 | 53 
8 | 9.02874419-997 597 (9231237 10.9687 63 | 52 
9 | 9.029918; 9997493] 9.032425110.967575 | 51 
10] 9: 031039|y. 997480 *, 9.93360 10,966391 | 50 
{11 9.032257|9- 2997466 9.034791 [10.9652 c9 | 49 
, 12 | 9.033421 9997438 9.033969 [10.964031 | 48 
13 90345829. 997439] [9.036144|10.962856 | 47 
14 | 9-93574119.997425] |9.038316|10.961684, | 45 
425 903639619. 997411 9.039485110.960515 | 45 
| 16 | 9.038048 [9.997397] [9.040651|10.959349 | 44 
I7 | 9.039197 (9.997333 9.9418131[10.958187 | 43 
18 | 9.240342 |9.997 359 9.042973110.957027 | 42 
19] 9-041485|9.997355] [9:244130|10.955870 | 41 
20 | 9.04262519.99734 1 9.045234(19.954716 | 49 
2I | 9.043762 9.997327 9.046434 10.953566 | 39 
22 | 9.044895 [9.997313 9.047582[10.952418 | 35 
23 | 9.046026|[9.997299 9.04872711c.951273 | 37 
24 | 9.047154 9.997285 9.049869|10.950131 | 36 
25 | 9:.04927919-997271 9.05 1008|10,948992 35 
26 | 9.049400[9.997256 9.052144 10. 947856 34 
27 | 9.c5051919.997242 9.043277|10:946723 | 33 
| 23 | 9.051635 9.997228 9.0544083[10.945592 | 32 
29 | 9.05274919.997214 9.055535110-944465 | 31 
30 | 9.05385919.997199| .[9-056640)10.943340 | 39 
Co-ſine | Sine | |Co-tang. [Tangent ba 

Degree $3. 


$4 


CF WW 2 oi 4 


ERECT 


J/s 


Degree 6. 431 | 
M Sine '| Co- ſine | iy Tangent | Co-tang. | 
30 | 9.03335919.997199] [9.056640] 1 0.943340 | 39 
31 | 9.034966(9.997185 9.057781 [10.942219| 29 
32 } 9.056071 |9.997 170 9.058900|10.941100 | 25 
33 | 9.05717219.997156 9.060016|10.939984 | 27 
| 34 | 9.058271|9.997141 9.061130! 10.938870 | 26 
35 | 9.059367 [9.997127] |9.062240|10.937760 | 25 
36 | 9.06046019.997112] [9.063348/10,936652 | 24 
37 | 9.061551 |9.997098 9.064453|10.935547 | 23 
38 9.062638|9.997 083 9.065556110.934444 | 2% 
39 Pe ITE [9066655] 10.933345 | 21 
49 | 9.064806|9.997053] .|9.067752|10.932248 | 29 
41 | 9.065885 |9.997039] [9.068847 10.931153 | 19 
42 | 9.065962|9.997024| [9.069938 10.930c62 | 13 
43 | 9.063036|9.997009 9.071027|10.928973 | 17 
44 | 9.069107|9.996994] |9:072113\ 10.927887 | 16 
45 | 9-07017619.996979| 19.073197|10.926803 | 15 
a6 | 9:07124219.996964| [9.074278|10.925722 | 14 
47 | 9-072306|9.996949 9.07 5356 19-924644 13 
48 | 9.973366 9.996934 9.076432|(10.923568 | 12 
49 | 9-0744249. 996919 - enwy 10.922495 | 11 
50 | 9:07548019.996904| 19. 078576| 1.921424 | 10 
51 | 9-076533|9.996889; [9.079644 |10.920356 | 9 
52 | 9.077583|9-996874 9.080710|10.919290-| 5 
53 | 9078631 9.996853 9.081773|10.918227 | 7 
54 | 9:07 9676 9.996h43) 9.082333|10.917167 | 6 
553 | 9.080719!'9 996323 9, 083891 10. 916169 Þ 
56 | 9$.081759|9.996812 9.084947 | 10.915053 | 4 
57 | 9082797 9.996797 9.c85999|10.914100 | 3 
53 | 9.083832 |9.996782 9.087050|to-912950 | 2 
59 | 9.084364|9.996766] |[9.088098|10.911902 | 1 
bo | 9.085894|9.996751 9.089144 10.910856 | © 
Co-ſine | Sine | | Co-rang. |[Tangent, | M 
Degree 83. 


Gs 


[72 


er ——_—_ 


ALA MOSS * 
| Degree 52. 


SIE OO ——_————_—_—_— 


97 


| 43% Degree 7. 
M| Sine | Co-ſme | | Tangent| Co-tang- 
'o 9.085894 9.996751 _ \9.039144|10.910856 60 
I 9.036922/9:996735| an 10.909813 | 59 
2 | 9.087947 ,9-995720 9.091228 10.903772 '$8 þ 
3 9.683970 9.995704 9.092266 10-907734 | 57 | 
4 9.089990 9.996688 9.093302 |1 0.996695 56 
5 | 9.091088 (9.995673 _ 19:094330 10.905664 | 55 
6 | 9.092024|9-996657 Tas den & 54 
7 | 9.093937[9-996641 9.c96395 \19-903504 | 53 
z 9.094047 |9:996625 9.097422 10.902578 | 52 
9 9.09505519.996610 9.098446|10.991554 | 51 
10 | 9.096062 19.996594\___ 19-2 99468110.900532 | 50 
11 9.997065 9.996578 9.100487|10.899513 | 49 
12 | 9 0930669 996562 9101504|10.898496 48 
13 9.099065 9.996540 9.10251 10.897481 | 47 
14 9.1 00062 9-99653® 9 1035323 [10396468 46 
15 | 9.101056 9.996514 | _19.104542119395458 | 45 
16 9 1920489 996498) | Ib oe 4 44 
in | 0 10303719.996482] |9.106556110-393444 | 43 
13 9.104025 9 995463) 9.107 559, 10:392441 42 
on 9.105010 9 996449 9.108560 10.391440 | 41 
| 20 | 9.165992 9:996433 | __|9-109559110-590441 | 40 
| 21 | 9.106973 9.996417) 9.110556|10-389444 | 33 
| 22 5.107951 ,9.9964c0| 9.111551110.358449 33 
23 | 9.198927 19-995354| 19.1 1254310837457.) 37 
24 9.109901 9.796365 (9113533 10:386467 | 35 
E 9.110873 9.995351] _19-11432 10.835475 | 35 
26 9.11 1342.9.995335) DM hettet 34 
27 9.112309.9-996315 9.116491 10.383509 | 33 
23 9.113774 9 995322 19.117472\19-332525 32 
459 9.114737 9.995235 p-1rkaga 1600540 31 
52 | 0114698 9.996269) |9.119429110.880971 | 20 
Co ſine Sine | |Co-tang.| Tangent M 


JL 


2 Degree 7. 433 
M| Sine 4 Co-ſine | | Tangent| Co-rang. | 
30 9.11 5698|9.996269| _ [9119429 10.880571 39 
31 9.116656 'c 9.996252] | 9.120404 |10.879596 - 
32 | 9.117612! 19996235 9.121377, 10.3878623 Y 
33 9.118367 9.996218 9.122348 10.877653 - 
34 | 9-11951919.996202] [9.123317|10.876633 23 
35 9.120469|9.996185 | __19.124254 10.875716 | =2 
36 | 9.121417 9.996168 'g 125248|10.874751 *Q 
37 | 9.122362 9.996151 9.126211|10.873789 
38 | 9.123306 9.996134 19.127172|10.872828 - 
39 9.124248\9.996117 '9.128130'10.371870 | <! 
40 | 9-125187|9.996100 _19-129087'10.870913 20 
41 | 9.126125\9.996083 [9.130041 10.869955 
42 9.127060|9.996066 9.139994 [10.869 
43 | 9127993|9.996049 |9:131944/10.868oy6 | 17 
44 | 9.123925|9.996032 9 132893/10.86710), | 16 
45 | 9.129854|9.996015] [9.133839,10.869161 | 15 
46 Soon 9995993] |9.134784|10.865218 | 14 
47 9.131706 9 995980 9.135726 10 864274 [13 
48 | 9.132630/9.995963] |9.136666'10.8653334 | 12 
49 91939919 999940 [2137663] 10260503 I 
50 9.13447019-995928 9.138542 10.861453 io 
51 | 9.135337 [9.995911] 9-139476|10.860524, | 9 
52 | 9.136303 9.995894 9.140409|[10.859591 | 8 
53 | 9.137216 9.995876] [9.141340|10.858660 | 7 
54 | #138127 9.995859] [|9.142269/10.857731 | 6 
$5 | 9139037 (9.995841 9.143196|10.856804 | 5 
56 | 9.139944[9.995825]  |9 144121|10.855879 | 4 
37 | 9:14085019.995806 9.145044 (10.854956 | 3 
58 | 9.141754,9-995788] [9.145965 |10.854035 | 2 
59 | 9142655\9-995770] [9.146885 10.853r15 | 1 
60 | 9.14255519-995753| _ |9-147803 10.852199 |_© 
Co-fine | Sine | | Co-rang.| Tangent F 
| Degree $2. 


Gg 


01 


- 


SOBEL 44 WE; 


| 
| 434 Degree Bb. 
| | M| Sine *| Co-fine | | Tangent| Co-trang. | 
| of 914355519995753] |9.147803|10.852197 \ 60 
| 1] 9.144453:9:995735 9.149718|10,3 51252 59 
||" 2] 9.145349{9-995717] |9-149632|10,850368 | 58 
| 31.9-14624319:995699] 19.159544110:349456 | 57 
4 | 9.147136 (9:99568 1 prnpogen 56 
5 |$44802619.995664] _ |9.152363110:847637 | 55 
6 | 9.148919,9995645| |[9.153269|10,8467 31 | 54 
<7 9:149381 9993628 9154174|10:345325 | 53 
*$ | 9.15068619:995610] 19.155077}10.844923 | 52 
9 | 9.151569;9.995591 9.155973|10.844022 | 51 
10 | 9.15245119:995373] _ 19.156877110:343123 | 50 
141 |9.15333919:995355) [9-157775|10-842225 | 49 
I2'| 9.154208/9.995537 9.153671110.341329 | 48 
13 | 9.15508219,995519| [9.159565110.840435 | 47 
14 | 9.15395719-995501| [9 16c457|10-339543 | 46 
15 | 9.15683019:995482] [9.161347|10:338653 | 45 
| 36 1%9.157790/9.995464] |9.162236|10.$37764 | 44 
147 | 9.158569.9:993446| [9.163123|10.836377 | 43 
1 18'| 9.159436,9-593427| |9.164008|10835992 | 42 
| 19 | 9.169301|9-995499 10ghatoB2zion 41 
|20| 9.461164/9.995390| _ |9.165773[10.834226 | 45 
| 2* | 9-16202519:995372| [9.166654 10.3346 | 39 
| £2 9.162335 194995353 ah ber py ence 38 
| 23 | 9:16374319-99 5334) [9.168409 )10.331591 | 37 
1 24] 9.164600 9.9993k6 9-169284| 10,$30716 | 36 
| 251] 9-16545419-995297] 19-1601 57110:529343 |/35 
25|| 9.166307;9,995273] {9.171029\10.823971 |'34 
27 || 9.167 158,9,97 5260 [21718991082810t 33 
25] 9.168008,9,995241 9.172767|110:827233 |'32 
| 29 | 9.168856; 9995222 19 173634\10.826366 | 31 
39'| 9.169702,9.995203 9.174499110.525501 30, 
Co-ſine | Sine | {Co-tang. |Tangenr " 
264 Degree 531. £ | 


= 


me 


Sine | Co-ſine | 


" Degree 8. 


| Tangent | Co-tang. 


3 | 9.169702[9.995203| 


(9-174499|10.825501 


$:170546|9.995184 


9. 175362| 1082463 33 


9.171389/9.995165 9-176224 10.323776 
917223019. 995146 9. 177084. 10. $22916 
9.173070 9.995127 F .177942|10.322057 
9. 1.173908 9. 2.995108] _ 9 173799|10.821201 
9-174744|9:995999 9.17965 5/10, 820345 
9-175578[9.995070 9.180508{10.819492 
9.1764 11 19.995061 9. 181360, 10.818640 


9.177242 9.995932 
. 9.178072|9.995012 


bs 182211|10.817789 
9.183060 10.316940 


9.17890019.994993 
9.179726|9.994974 
9.130551.9.994955 
9.151374 9.994935 
9.182196,9.994916 


—— - — — 


5.183016]. 994896| 
9.183834[9.994876 
0184631 19. mou? 


9. 186230 9, 394818 


ona» on NEW 


9.187092 9.994798 
9.137963, 19994779} 
9.188712.9 9947 59, 
9. 
9.190325 9. 9947 19] 
9.191130, 9.994699 

9.191933 9.994680 


9. 1.183907 Io. $16093 
9.184752 10.815248 
9.185597 10.8144c3 
9.136439|10.3813561 
9.137280|10.812720 


W——___— | O— — ——- — ———— — — 


9.158120 10.311380 
9.183957 \10-811042 
9.189794 10.310205 
[2 190629/10.809371 

191462|10.808538 


9.192294 10.807706 
ba .193124 |10.806876 
'9.193953,10.806047 
(9.194780|10.805220 
9-1 195606, [0.804394 
'g. 19644c|10. $03569 
9. 19725310. 802747 


919273419. 994660 9.198674 |10.801926 

9.193534 9994640 iq .198394|10.801106 

9. 1943329. 994620 9.199712|10-300287 
Co-ſine | Sine | | Co-tang. [Tangent |! 
Degree $1. Kt 


G82 


7 0 


435 


— 


bp. - IA IE ry 


3" Ld 


| 


170 


. 436 Degree 9. 

M | Sine | Co-ſme | | Tangent | Co-tang. 

'o 9-194332[9.994620| |9.199712|10.800287 6o 
I | 9.195129 9.99460c 9.200529110.799470 | 59 
2 | 9.195925 9.994580 9.201345|10.798655 | 58 
3 | 9:196718|9.994560] 19-2021 59|10-797841 | 57 
4 | 9-19751119.994 540 9.202971|10.797029 | 56 

_5 | 9-198302(9.994519| _ 19-203782110.796218 | 55 
6 | 9199091 9-994499] [9-204592|10.795408 | 54 
7 | 9199879 9.994479] |9-205400|10.794600 | 53 
8 | 9.20066619.994459 9.206207 [10.793793 | 52 
9 | 4201451 |9- -994435 Lanes. 10.792987 | 51 

10 | 9.202234 9.994418 9.207817110-792183 | 50 

It | 9. 20301719. +994398 9. 208619, 10.791381 | 49 

12 | 9 203797|9-994377| |9:209420|10,790580 | 48 

13 | 9:204577|9-994357 9-210220|10-789780 | 47 

14 | 9.205354\9.994335| |9.211018|10.788982 | 46 

15 | 9:20613119.994316| _ _19.211815 10.788185 45 

16 | 9.20690619.994195 9.212611110.787385 | 44 
17 | 9:207679|9.994174| |9:213405|10.786595 | 43 
18 | 9.20845219.994154| 9.214198|10.785802 | 42 
19 920922219. 994133 |9- .214989|10.785011 | 4! 

20 | 9:209992[9.994112] 19.21 5780|10.784220 | 4® 

21 | 9-21076019.994191 9.216568|10.783432 | 39 

22 | 9.21152619.994171 9.217356|10.782644 38 

23 | 9-212291 19.9941 50| 9.218$142|1c.781858 | 37 

24 | 9:213055|9-994129 9.218926|10.781070 36 

25 | 9213818|9.994108] [9.219710|10.780294 | 35 

26 | 9.214579 /9-994087] 19-220491|10.779508 | 34 

27 | 9.215338 9.994066 9.221 272|10.778728 | 33 

28 | 9.216097 [9.994044] 19.222052110.777948 | 3? 

29 [9.216854 9.994024 panenNe) 10.777170 | 3! 

39 | 9-217609 9.994003 9:223607|10.776393 | 30 

| Co-ſine | Sine | | Co-teang. [Tangent |M 
Degree 0. 


19 


—_——— 


[70 


Degree 9. 

Sine | Co-ſine | | Tangent | Co-rang. 
9.217609|9.9940c3} |9.223607|10.716393 3o 
9.218363; 5 993982 9.224352 10.775618 | 29 
9.2191 16/9. 993960 9.225156 10.774844 | 23 
9.219868 9.993939 9.225929|10.774071 | 27 
9.220618|9.993918 9.226704 |10.773300 | 26 
9.221 36719.993897 9 227471110.772529 | 25 
9.222115 9 993375 '9 228240, 10.771760 | 24 
9.222861 9.993854 '9 229007 10.770593 | 23 
9.223606 9.993332 9. 229774 |10.770226 22 
9-224349 9.993811] be :230539|10.769461 | 21 
9.225092 9.9937 89 9.231302|10. 768698 20 
9225833 9.993768] [9.232065/10. 767935 | 19 
9.226573 9.993745 9.232826|10.767174 | 18 
9 227317 [9.993725 923358611 766414 | 17 
9.228048 9.993703] [|9. 234345 10,765655 | 16 
9 228784 9.993681 9 235103| (10764897 15 
9:239518/9.993660| [9. 233859110. 764141 | 14 
9-230252 9.993633] [9.236614 {10.763386 | 13 
9:230984[9.993616] [9.237363|10.762632 | 12 
9.231715 9.993594 9.238120 10.761330 | 11 | 
9:232444|9-993572] [9.238872|10.761123 | 10. 
9293272 9.993550 9.239622 [10.760378 | 9; 

233399|9.993528] [9.240371 [10-759629 | 8 
5234625/9 993506] [9.241118 10.753882 | 7 
9. 235349 9.993484] [9.241365 10.758135 | 6 
9.236073|9.993462| 1924261010 757390 | 5 
9.236795 |9-993440 9243354 10.7 56646 | 4 
9.237 51519-993418 9.244097|10.755903| 3 
9.238835[9-993396| [19-244$39.10.755161| 2 
9.2339 52|[9-993374| |9-245579,10-754421| 1 
9.239670,9-993351 9.246319|10.753681 0p 

Co-fme | Sine | | Co-tang.|Tangent M 
Degree $0. 


Gg 3 


17 


/69 


| 435 Degree 10. | 
M : Sine | Co-fine | | Tangent | Co-tang. | 
_ © | 9.235670|9.993351| [9:246319[10,753681 60 | 
1 | 9.240386|9.993329] [9.247057 [10-752943 | 59 | 
2 | 9-241101 [9.993307 9.247794 19-752206 | 58 | 
3 | 9-241814 9.993284 of 248530,10.751470 | 57 
4 | 9-242526| 9.993262 [9249264/10 750736 56 
_ 5 | 9-243237 9-393240] [9.249958 10-7500c2 | 55 
6 | 9-243947\9-993117] [9.250730{10.749270 | 54 
7 | 924465619:993195 9.251461[10.748539 | 53 
8 | 9:2453639-993172] 19.252191|10.747809 | 52 
1 9 | 9.246070|9.993149 9.252920|1c,747080 | 51 
ro [924677519 993127 9.253648|10.746352 | 50 
11 | 9-24747819-9931 04 9.254374\10. 745626 49 
I2 | 9.2431811(9.993011 9.255200 |10,744900 | 48 
13 | $-248883'9.993059| 19.255824'10.744176 | 47 
14 | 9:249533|9.993036] [9. 256547|10.743453 | 46 
I5 | 9.250252:9.993013] 19.257269|10.742731 | 45 
16 | 9.250980[9.992950 9-257990|10.742010 wo 
17 | 9251677 [9.992967 9 258710|10.741290 43 | 
18 | 9-252373\9-992944] 19.259429/10,740571 | 42 
19 9.253067|9.992921 9.260146|10.739854 | 41 | 
20 | 9.253761 9.992898 9.260863 10.739137 | 40 | 
21 | 925445319-992875] [9.261578[10.738422 | 39 
22 | 9:255144\9.992852] [9.262292|10.737708 | 35 | 
[23 | 9:255834'9-992829] [9.263005 10.736995 | 37 | 
| 24 | 9.256523 [9.992806] 9.263717|10.736283 | 36 | 
25 |9-257211'9.4 9.992783 9:264428|10:735572 | 35 
26 925785819. 992759] 9-265138[10.734862 | 34 | 
27 9:-265847[10.734153 | 33 | 
28 | 9.239268 9.992713 19.266555110.733445 | 32 
29 | 9:259951|9 992690] (19. 267261116, 2732739 | 31 | | 
30 | 9260633'9.992666| 19 267967 10.732033 | 30 | 
Co-ſime | Sine | |Co-tang. |Tangenr | | D 
Degree 79. 2 


#00 


: 169 


439 | Degree Io, 
M Sine |. Co-ſine | | Tangent.| Co-tang. 
30 9.260633] 9:992666| _ lg. 267967] 10732033 3o 
31 9.261314 9. .992643| |9.268671110.731329 | 29 
32 | 9-261994 (9.992619 9 269375|10.730625 25 
33 | 9-262673,9-992596| [9270778 10.729923 | 27 
34 | 9-263351, 9.992572] [94271479 10.729221 | 26 
35 9264027 |9:9925491__ _19-271479 10.728521 25 
36 | 9.264703, 9:992525 9.272178|1c:727822 24 
37 9.265378. 9.992501 9.272376|[10.727124 | 23 
38 | 9.265051 5 992479 9-27 3573110.726427 | 22 
32 | 9. 266723, 9.992454| |9-274269,10.725731 | 21 
4 | 9.25739519-992430| |9-274964|10.725036 | 20 
41 | 9.268065 |9.992406| |9.275658 10.724342 | 19 
42 | 9.268734 9.992382 9.276351 [10.723649 | 18 
43 | 9. 269402. 9. 992362] |19.277043[10-722957 | 17 | 
44 | 9.270069|9.992335] |9-277734|10-722267 | 16 | 
45 | 9-27073519-992311] 19-278424,10.721576 | 15 
46 | 9.271400'9.992237] |9.279113|10.720887 | 14 | 
47 | 9.272063 9.992263 9.279801 |1c.720199 | 13 | 
48 | 9.272726 9.992239] [19280483[10.919512 | 12 | 
49 | 9.273383! 9.992214 [9 281174/10.718826 | 11 | 
39 | 9.2 27404919.95: 992190 9.231858 10.713142 10 
51 | 9.274708[9 992166] |g. 232542]10: 717458 | 9 
32 | 9.275367 [9,992142] |9.283225[10.716775 | 5' 
33 9.276025 9.992115 9283907 [10.71605g3 | 7| 
54 | 9.276681 9.992093} 9.284 588|[10.715412 | 6 
35 | 927733719: OM _19:285268110714732 | 
56 | 9.277991|9.992045] [9:28 5946[10.714053 | 4 
J7 | 9.278685 9993020 9 286624 10.713376 | 3 
58 9-279297, 9.991996 9.287301 1c. 712699 - 
39 | 9279948, 9.991971 9. 94999771 10.712023 | 1 
60 | g. 23059919. 991947] _ 9.283652/[10.711348 | © 
Co-ſine | Sine | | Co-tang.|Tangenr M 
Degree 79. | 


Gg 4 
/00 


$| 


M| Sine | Co-fine | | Tangent| Co-rang. 

"0 | 9.28059919.991947] [9288652] 10-711348 | 60 
| I | 9.281229 9-991922  |9-289326|10. .710674 | 59 
| 2|9.281897|9.991397 9.289999{10.710001 | 58 

3 | 9.282544 19-991 873 9.290671 [10.709329 | 57 
| 41|9.283190(9.991848 9.291342|10,708658 | 56 
{ _5 | 9.233336 2991923 9 292013|10.707987 | 55 
6| 9.284480|9.991799] |9.292682|10.707318 | 54 
{ 7|9.285124|9.991774| |9-293350|10.706650 | 53 
8 | 9.28576619.991749] 19.294017[10.705983 | 52 
| 91 9.286408'9.991724 9294684|1c.705316 | 51 

10 | 9.287048|9.991699]  [9.295349110-704651 | 50 
| 11 | 9.287688[9.991674| |9.296013|10.703987 | 49 

12 | 9.2883261|9.991649 9.296679 |10.703323 | 48 

13 | 9.288964 [9.991624 9.297339110-702661 | 47 

14 | 9.289600 9.991599] 9.298001|1c.701999 | 46 

15 | 9.290236|9-991574| _ |9-298662110.701338 | 45 

16 | 9.290870|9.991549] |9-299322[10.700678 | 44 

17, 9291504|9.991524| [9299980 |10.700020 | 43 

18 | 9.292137|9-991493] [9-300638[10.699362 | 42 

19 | 9.292763|9.991473 [> 2009PY 10.698705 | 41 

20 | 9:29339919:991448 9301951|10.698049 | 40 

21 | 9.294029|9.991422] |9.302607|10.697393 | 35 

22 | 9.294653|9 991397] [9.303261|10.696739 | 38 

23 | 9.29528619.991372] 19.303914110.696086 | 37 

24 | 9.295913 9.991346] [19-304 567|10.695433 | 36 

25 | 9.29653919-991321] 19.305218|10.694782 | 35 

26 | 9.297164 9.991295] [9.305867 10.6941 31 | 34 

27 | 9.297788 9991270 .306519110.69348 1 | 33 

23 | 9.298412: 9.991244 9.307168|10.692832 | 32 

29 | 9.299034|9.991218| (9.307816|10.692184 | 31 

30 | 9.299655|9 991193 9.308463]10.691537 | 30 

Co-fine | Sine || |Co-rang.| Tangent | M 
Degree 78. 


/o | 


/68 


Degree 11. 441 
M Sine | Co-ſine | | Tangent| Co-tang. | 
3o| 929965319 991193] 9.303463 10.691 537 | 32 
| 31 9300276|9.991167 9.309109|10.690891 If 
32 | 9.300895 9.991141] [9-3097 54|1 0.690246 | 7 
33 | 9.301514 |9.991115 9.310399'10.689601 | 27 | 
34 | 9.30213219.991090] [|9:311042|10.633958 | 26 
135 | 9:302749(9-991064| [9-311685110.688315 | 25 
36 | 9.303364 9.991038] [9-312327[10.687673 | 24 
37 | 9:303979|9.991012 9.312968 '10.687032 | 23 
38 | 9.304593|9.990986| |19.:313608|10.686392 | 22 
39 | 9.305207|9.990960] [9.314247|10.685753 | 2! 
40 | 9:395319'9.999934 === = 
41 | 9.306430{9.990908] |9.315523)10.684477 | '9 
42 | 9.307041 |9.990882] [9 316159|10.683841 | 13 
43 | 9.307650|9-990855] |9:316795|10.633205 | 17 
[44 | 9.308259;9.990829] |9.317430|10.682570 | 16 
45 | 9: $308867 9. 990803| _|9-318064\10.681936 | 15 
{45 | 9:399474 9.990777 | |9:318647|[10.681303 | 141 
47 | 9.31 008019.990750 9.319330|1c.630670 | 13 
48 9.310635 [9.990724 9.319961 |1c 680029 | 12 
49 | 9:311289 9.990697] |9:320592|10.679408 | 11 
50 | 9311899{9.990671 9.321222 10.678778 10 
51 | 9:312495|9.990645] |[9.321851|10.678149 | 9 
52 | 9.313097|9.990618] [9.322479 10.677521 | $ 
53 | 9:313698\9.99059r} |9 323106|10.676894 | 7 
54 | 9:314297 __ 9.323733|10.676267 
55 | 9:31489719-990538 9 324358/10.675642 _5 
56 | 9.315495[9-990512 | 9:324983 t0.675017 | # 
57 | 9.316092 [9.990485 9.325607! [0.674393 5 
58 | 9.31668919.990458! {\9.326231110.67376g | - 
39 | 9-317284 9.990431 9-326853/10.673147 | ! 
60 | 9:31787919.990404 [9.327475 10.672525 | _* 
| Co-ſine. | Sine | | Co-tang.| Tangent M 
| Degree 75. 


/0| 


£1 


lb7_ 


| 442 Degree 12: po 
M| Sine | Co-ſine. | |Tangens| Co-tang. « 
a 672525. | 60 
Yb I 4 
'1T 9.313473|9.990377 —— 1.671285, | 53 
2 | 9:319066| 9.990351 9.329834 |10.670666 | 57 
A 4 onret one 5-329953|10-670047 | 56 
E.. _— 6 [5329963 10.669430 | 55 
þ | In EINE 17119.668813 | 54 
'6| 9321430 9.990242] en ey re 33 
Z | 2222219 poponag] |9aaiogio 6B? | 53 
SG, LIT 
9 | 9.323194 —_ | 19.333646110.666354 | 50 
Io 9.3237 ud L Ss 25% 10,665741 49 
11 | 9.324366|9;999107 5224874) rods 129 | 48 
12 | 9.32495019-990079 — [10:664518 | 47 
I3 | 9.32553419-990052 9.3360 10663907 46 
14 | 9:326117 9.990025 morn 45 
15 | 9:32669919:989997 27211 1 0:662689 44 
16 I EIvE mein 11 662081 | 43 
I7 9.327862|9. 4 1. 00 gn 42 
18 3 aadaar a oboots 39133} 10,960367 41 
19 | 9.329020! oo" Ae L0.660261 | 40 
20 | 9.329599, 9.98 | NR 659656 

21 | 9.330176|9.989832 oats 659032 3 
32 | 93397 53/9.985804 $24+332/e0650448 37 
23 | 9.331328 9.989777 _ 155| 0.657845 | 36 
24 | 9.331903|9-989749 + 342757|10.657243 | 35 
25 | 9:332478/9-989721 '3 edetind 26 
26 | 9.333051 [9.935693 5242058 10.656042 | 33 
OT POSTS 
28 a rr 9.345157\10.654843 | 31 
29 | 9:3347 654245 | 30 
32 | 9335337 19989581| _|9 3457 55110.654245 M 
Cogfine | Sine | | Co-tang. [Tangens. I 
Degree 77. | 


10 TL 


/b7 


Degree 12. 443 
M Sine | Co-ſine | | Tangent | Co-tang. 
30 | 9.335337|9.989581__ [9-345755|10.654245 | 30 
31 | 9.335906|9.989553] [9-346353}10.653647 | 29 
32 | 9-336475|9-989525| [9-346949|10.653051 | 25 
33 | 9-33704319-989597] [9:347545[10.652455 | 27 
34 | 9.337610|9.989469 9.348141\1c.651859 | 26 
35 | 9:33817619.989444| _ 9:348735 [10.651 265 | 25 
36 | 9.338742 9.989413] |9.349329/10.650671 | 24 
37 | 9339306 9.989384 |9-349922|10.650078 | 23 
33 | 9.339870 9.989356] 19.350514/19.649486 | 22 
39 | 9:349434|9-939328] [|9.351106|10.648894 | 21 
49 | 9.3409 6|9989299 9.351697 10.648303 29 
41 | 9.341558 9.939271 9-352287|10.647713 | 19 
42 | 9.342119 9.989243] [9.352976|10.647124 | 18 
43 | 9-342679|9.989214} 19-353465[10.646535 | 17 
44 9 3432391998916) 9354053] 10.645947 16 
45 | 9.34379719-9891 57] |9:354640[10.645360 | 15 
46 | 9.344355| 9.989128 9.355227] 10.644773 | 14 
47 | 9.34491219.9891 00 9355812|10.644187 | 13 
45 | 9.34546919.939071 9-35639$} 10.6436c2 | 12 
49 9.346024 9.989042 9-356982|10.643018 TH 
59 | 9.34657919-939c14| _19:357566\10.642434 | 1 
31 | 9:347134 [9.988985] [9.358149 10.641851 | 7 
52 | 9.347687\9.988956] [9.35$731|10.641269 | 8 
33 | 9-3492401 9.985927 9.359313|10.640687 | 7 
54 | 9-343792|9.983898 9.3593893|10.640107 | © 
35 | 9349343 9-983869| 19-360474|10.639526 | 5 
56 | 9.3493893|9.988840| (9.351053| 10.638947 | 4 
57 | 9.350443] 9:-9388811 9.361632/10.633368 | 3 
58 | 9.350992\9.988782]| [9.362210|10.64a7790 | 2 
59 9-35154019.953754 9.362787|10.637213 | 1 
60 | 9.352088|9.988724 9.363364 |10.636636 | _© 
Co-ſine. | Sine | Co-rang. | Tangent. | M 
| Degree 57. 


/0T 


l6bb F 


_ 


| 444 Degree 13. | 
M | Sine | Co-ſine | | Tangent| Co-tang. | 

0 | 9:352688| 9.988724] _ |19.363364|10.636636 | 60 
I 9-352635|9- .988695] |[9-363940, 10.636060 | 59 
2 | 9:353181|9.9938666] [9.364515,10.635485 | 58 
3 | 9353726, 9.988636| |9.365090|10.634910 | 57 
4 | 9-354271|9.988607] [9 .365664|10.634336 | 56 
_5 | 9:35418519.988578| _ _|9.366237110-633763 | 55 
6 | 9.355353 9.988548 9-366810|10.633190 54 
7 | 9355901 [9.988519] [9.367382/ 10.632618 | 53 
8 | 9 35644319-9884389| [|9:.: 367953, 10.632047 | 52 
9 | 9356984 9.988460 9.363524 10.631476 51 
Io | 9.35752419:988430| [9.369094 10.630906 | 50 
11 | 9.358064 9.988401 |9:369663| [10.630337 |49 
12 | 9358603 9.988371 9.370232 10629768 48 
13 | 9.359141 9.988341 9.370799 10,529201 47 
14 9-339679 9.980312) 9:371367|10.623633 | 46 
15 | 9:350215|9 988282] [9,371933|10,628067 [45 
I6 | 9.3607 52, 9 988252 9.372499|10.627501 | 44 
17 9.361287 9.988223 9.37 3064|10.626936 | 43 
13 9.36182219. 938193 9 373629|10-626371 | 42 

T 19 | 9362356 9.988163] |9.374193|10.625807 | g1 
20 | 9.362889,9.988133| _ 3:374756110.625244 40 
21 | 9.363422 9.988103] [9.375319 10.624681 | 39 
22 | 9 363954,9.988073 9 3758811|10.624119 | 38 
23 5:36448519 988043] [9.376442] 10.623558 | 37 
24 | 9.365016|9.98801 3 9 377003|10.622997 | 36 
25 5365546|9.987983 9 377 563110,622437 |35| 
26 | 9 366075 9.987953 9.37812210.621978 | 34 
27 , 9.366604 |9.987 922 9.378631[10.621319 | 33 
23 - | 9 367132 9.987892] [9.379239|10.620761 |32 
29 9.367659'9. prin 9.37979710.620203 | 31 
39 | 9:368185|9.987532] _ 9-380354|10.619646 30 

| Co-fine | Sine | | Co-tang.| Tangent [M 

Degree 56. 


[0 3 


bb 


| Degree 13. /- 445 
M Sine | Co-fine | [Tangent | Co-tang. | 
30 9.368185|9.997832| [9.980354 10.61964 6 30 
31 | 9.368711 |9.987801 i- .380910|10.619090 | 29 
32 | 9.369236 9.987771 331466|10.618534 | 28f 
33 | 9.369761 |9.987740 9.382021 110.617980 27 
34 | 9. 37028519. .987710 9.382575110.617425 | 26 
35 | 9.370808|9.987679 9.383129110.616871 25 
36 | 9.371330|9.987649 9.383682|10.616318 | 24 
37 | 9.371852|9.987618 9.334234|10.615766 | 23 
33 | 9. 372373|9 987588] [9:384786|10.615214 | 22 
39 | 9372894 |9-987557] [9385337 [19.614663 | 21 
42 | 9.373414 9.987526 9.335888 [10.614112 | 20 
41 | 9.373933 [9987496 9.386438 10.613562 | 19 
42 | 9.374452 9987465] |9:386987|10.613013 | 13 
43 | 9.374970|9-987434 $:387336| 10612464 | 17 
44 | 9.375487 9.987403 9.388084[10.611916 | 16 | 
45 9.376003|9.987 372 19.388631110.61136g | 15 | 
46 9:376519|9:987341 [9389178] 10.610822 | 14! 
47 | 9.377035|9.987310] |9.389724|10.610276 | 13 
43 9:371549|9. 987279] [9.390270|10.609730 | 12 
49 $.378063 9.987248] 19.390815|10.609185 | 11 
50 | 9.378577|9.987217] |9.391360|10.608640 | 10 
51 | 9:379089 9.987186| | 9.391907|10.603097 | 9 
52 | 9.379601 9.987155] [9.392467 [10.607553| 8 
53 | 9.380113 9.987124 9.392989 10.607011 | 7 
54 | 9.380624 9.987092 9.393531|110.606469 | 6 
35 | 9331134,9.987061] 19 394074110.605927 | 5 
56 | 9:381643|9 987030 9.394614|10.605386 | 4 
57 | 9.382152|9.986993 9.395154|10.604846 | 3 
53 | 9 38266119.986967 9.395694|10.604306 | 2 
53 | 9.383163:9.986936 9.396233 10.603767 | 1 
60 | 9.38367 519.986904| _ |9:3967 70, 10-603229 | © 
| Co-ſme | Sine | |Cs- tang. | Tangent | M 
| ; Degree 76. 


{0 5 


/65 


| 446 Degree 14 

M | Sine -| Co-ſine | | Tangent | Co-tang. 
-0 933367519 986904 | _  |9:396771|10.503229 60 
1 1 | 9-338418149.5986373 9.397309) 10.602694 [59 
'] -2 |/9-334687\9.986841 9.397846|10,6021 54 | 58 
'| 3 | $:33519219.986809 9.393333|10.601617 |57 
| -4 |-9-385697|9 986778 9.398919|10.601081 | 56 
'5 | 9386201 j9-986746| 19-399455|10.600545 55 
-6 9.386704, 9.9867 4 9.399990|10.600010 | 54 
-7 | 9-387207|9:986633] |9.400524|10.599476 | 53 
'8 | 9:387709|9.986651| [9.401058[10.598942 | 52 
-9 | 9:333210|19.986619 9.4091591110.598409 [51 
10 | 9.33871 119.986587 9.492124 |10.597876 50 
11 | 9:339211 [9.986555] [9.402656[10.597344 |49 
12 | 9:-339711 9.986523] [9.403187|10.596813 '48 
13 | 9:39021019.986491 9.493718(10.596282 | 47 

14 | 9:390708|9.9864 59 940424911059 3951 
15 | 9-391 20619.986427| _ _ 19.404778110.595222 45 
16 | 9.39170319.986395] |9.405366{10.394692 [44 
17 | 9.392199(9.986363| - [9.405836{10.594164 ' 43 
18 | 9.392695 [9.986331 9.406364(10.593636 | 42 
19 | 9.393190|9.986299 9.406892}10.593608 [41 
20 | 9.39368 519986266 9.407419{10.592581 |4© 
21 9.394 17919986234 9.407945\10.592055 | 39 
22 |'9:394673|9.986201| |9.408471|10.591 529 | 35 
23 | 9.39516619.986869 9.408996[10.591001 37 
24 1-9:395654 9986137 9.409521110.590479 | 36 
25 |-9.3961 5019.986104| __[9.410045[10-589954 | 35 
26 | 9.396641 [9.986072] |9.410565|10.589431 34 
27 |. 9.39713 119.986039 Ian 388908 | 33 
23 9.39762119: 936007 9.411615] t0.388385 |32 
29 |-9.3981 111 (9.985974 9.412137|10.587863 |31 
30 | 9.398600|9.986942] 19.412658|10.587342 |30 
Co-ſine | Sine | | Co-tang. [Tangent M| 
"Degree 75. 


 /0L 


1/65 


: Degree 14. 


447 
M | Sine _| Co-fine | | Tangent| Co-tang. 
| 30 9.398600| 9. 985942 [9.412658|10. 587342 30 
31 | 9.3990$7|9.985909 (9-413179 10.586821 | 29 
32 | 9.39957519:985376| [|9.413699/10.586301 | 28 
33 | 9.400062|9.985843] |9.414219/10. 585781] 27 
34 | 9.400549|9.985811 9.414738|10.585262 | 26 
35 | 940103519.985778|  [9.415257[10-584742 | 25 
36 | 9.401520/9.985745] [94415775]10-584225 | 24 
37 | 9-402005|9.985712] [9.416293 10.583707 | 23 
3” | 9.402489, 9.985679 9.416810|10.583190 | 22 
1.37 9462974 985646] [9.417326|10.582674 |-21 
4? | 9.40345519.985613 9.417842|10.582157 | 20 
41 | .9.40393$|9:985580 9.418357/10 581642 | 19 
| 4] 9:404420\9:985547 9.418873|10.581127 | 18 
43 | 9.404901 [9.985513] [9.419387|10 580613] 17 
441. 9.405332|9.985480 9.419901 |10.58Q099 16 
45'| 9.405862|9.985447] |9.420415110.579585 | 15 
46 | 9.406341 1/9:985414 panePe7 10.579072 | 14 
47 | 9.406820/9.985380 9.421440|10.578560 | 13 
48 | 9.40729919.985347 9.421951[10-578048 | 12 
49 | 9.407776(9.985314 9.422463|10.577537 | 11 
30 | 9.408254(9.985230 9.422973|10-577026 | 10 
31 | 9.408731 9-985247 9.4234834'10.576516| 9 
32 | 9.409207 [9.985213 9.423993, 10.576007 | 8 
53 | 9.409682|9.985180] |[9.424503|10.375497 | 7 
34 rep + 985146 9.425011110.574989| 6 
33 9.410632\9:985112| _ 9.425518110-374480| 5 
56 | -9.411106,9:985079] [9.426027| 10.573973| 4 
37 | 9.411579 9.985045 9.426534 10.5734E6| 3 
53 9.412052\9.985011 9.427041110.572959| 2 
39 |-9.412524\9.984977] [9.427547|10.372453| 1 
60 |: 9.41299619:984943] |9.428052|10.371947 | © 
\Co-ſi ne | Sine | | C 0-tang. [Tangent M 
| . Degree 7 5- = 


[04 


[04 


| 448 Degree 15. 
M | Sine | Co-fine | | Tangent| Co-tang. 
© 9.412996|9-984944i _ [9.428052] 10.571947 6o 
1 | 9.413467|9.984910] |9.428557/10.571442 | 59 
| 2 | 9.413933, 9.984876 9.429067|10.570938 | 58 
3 9.414408 9.984842 9.429566{[10.570434 | 57 
4 | 9.414878|9.984808] [9.430070|10.569930 | 56 
_5 | 9-41534719-984774| 19-439573!10-569427 | 55 
6 | 9.415815[9.984740] [9.431075 10.568925 | 54 
7 | 9.416283|9.984706| [9.431577 10.568423 | 53 
8 | 9.416850|9 984672 9.432079, 10.567921 | 52 
9 | 9.417217| 9.984637 9.432580|10.567420 | 51 
1o | 9.41768419.984603] « 9.433080 10.56 566920 50 
It | 9.418149 9.984569 9.433580! 10. 566419 | 49 
12 | 9.418615|9.984535 9.434080|1c.565920 | 43 
13 | 9.419079|9.984500|] 19.434579{10.565421 | 47 
14 | 9.419544|9-984466] 19.435078|10.564922| 46 
15 | 9.42c00719.984431 9.435576110-564424 | 45 
16 | 9.420470[9.984397] [9:436073| 10.563927 | 44 
17 | 9.420933 [9.984363 9.436570|10.563430 | 43 
[18 9.42139519.984 328 9.437067 [10.562933 | 42 
19 | 9.421856|9.984293] |9.437563|10.562437 | 41 
20 | 9.422317 9.934259 9.438059110.561941 | 40 
21 | 9.42277819.984224| 9.433534|10.561446| 32 
22 | 9.423238|9.984189] |9.43954$|10.560952| 38 
23 | $ 423697 9.984155] [9.439543[10-560457| 37 
[24 9.424156|9 .984120 9.440036|10.559964 | 36 
25 | 9424615|9984085|  |9.440529|10-559471| 35 
" 9.425072, '9:934050 9.441022/10.553978| 34- 
24 | 9425530! 'g9 984015 9.441514/10.553486| 33 
28 | 9.425987|9.983980! [9.442006 10.557994| 32 
"29 _ 983945 9.442497 [10.557503| 31 
| 30 9.426399!s 9.983910| 19.442983|10.557011 3o 
| Co-ſine | Sine | | Co-tang. [Tangent | M 
Degree 74. 


105 


/64 


th 


FOS 


- Degree 15. 449 
IM Sine | Co-ſine | | Tangent| Co-tang. 
3o | 9:426899/9.983910] _ [9.442988[10.557011| 30 
| 31 | $:497354\9:983875] 19.443479/10.556521 | 29 
32 | 9.42780919.9833840 9.443968 |[10.556031 | 28 
33 | 94428264/9:983805] (9.444458[10.555542 | 27 
34 | 9.428717 [9.983770] [9.444947] 10.555035 | 26 
35 | 9:42917019-983735| - [9443435[10.354565 | 25 
36 | 9.429623|9.983699] 19.445923|10-554077 | 24 
37 | 9:43007519-933664| 19.446411110.553589 | 23 
38 | 9.430507 /9 983629] |9.446898|10.553102 | 22 
39 | 9.43097319.983593] [94447384|10.552616 | 21 
42 | 9.43142919:983558| _ 19.447870110.5352129 | 20 
41 | 9.431879 9.933523] [9-44$356|10.531644 | 19 f 
42 | 9.432328. 9.983487 9.448841[10.551159} 18 þ 
43 | 9.432778/9.983452] [9.449326110-550674 | 17 
44 | 9-433206 9.983416 9.449810|10.550181 | 16 
45 | 9433674 9-983380| _ [9.450294[10.559706 | 15 
46 | 9.434122|9.983345] [9450777|10.549223 | 14 
' 47 | 9.434569|9-983309]  19-451260|10.548740 | 13 | 
4 | 9.433016|9.983273] [9.451743]10.548257 | 12 | 
49 | 9435462 9.983238 9.452225110.547975 | 11 
$0 | 9.43591819.983202] [19.452706110.547294 | 10 
1. | 9:436353(9-983166| - [9.453187110.546813 | 9 
42 9.436798 9. .983130| [9-453663|10.546332 | 8 
- 33 | 9:439242:9-983094 9434148110. 545852 | 7 
34 | 9.437686|9.9383058} |9 454629/10.545372 | 6| 
3.5 | 9:43812919.983022 9 455107|10.544893 S 
36 | 9.438572|9.982986 9455586 10:544414 | 4| 
7 | 9.439014 [9-982950 4490 10.343936 | 3 
8 | 9.439456(9:982914] [9.456542/10:343458 | 2 
| J9. 9-439897 [9.982878 9.457019,10.542980 | 1 
60 | 9.440338 2582842) 9.457496|10.542503 | 
 Co-ſine | Kine my | Co-rang.| Tangent M | 
Degree 7 -W 


/b3. 


459 Degree 16.1 | | 
M Sine | Co-fine | | Tangent | Co-cang. || | 
_0 | 9:44033819.982842| _ [9.457496|1c.542503 | 60 
1 | 9:440778|9.982805] 9.457973|10-542927 | 59 
2 | 9.441213|[9H82769} (9 458449|10.541551 |.58 
3 | 944165819-982733], |9-458925110.544075 | 57 
4 | 9442096|9.982696 9.459400\10.5406co ,| 56 
_5 | 9:44253519 982660| 19.459875110.540125 | 55. 
6 | 9:442973[9-932623 9.460349|[10.535651 | 54 
7 | 9:44341619-982587] [9 460829/10.339177 |:53 
8 | 9.44384819.982550 9.461297110.538703 |-52 
& 9$4r0 45548 9-461779)10.533230 |. 51 
110 | 9.44472019.982477| |94462242]10.5337758 | 59 
I 9-44515519-982441 9.462714 |10.537285 | 49 
12 | 9.445590!9.982404| [9.463186|10.536814 | 4 
13 | 9.44602519.982367 9-463658|10.536342 47 
14 | 9:446459|9:-982330| |[9.464129/10.535871 | 45: 
15 | $-44689319-982294, 9 464599|10.535401 45 
16 | 9:447326/9.982257] |9465069|10.534931 [44 
17 | 9:447759|9-982220|] [9.465539|[10.534461 |-43 
18 | 9.44819119.982183 9.466008[10.533992 | 42 
I9 | 9.448623|19.982146] [|9.466476|10.533523 | 4! 
20 | 9.44995419.982109| _ [9.466945110.533055 | 42 
21 | 9.44948519.982072| 9.467413/10.532587 135. 
22 9.44991 5|9-982035 9.467880,10.532120 38. 
23 | 9.450345 9.991998] [9.468347|10.531653 | 37 
24 | 9.459775|9.981961 9.468814[10.531186 36 
25 | 945120319 981923] 19-469280[10.530720 | 33 
26 | 9.451632|9 981886 9.469746|10.530254 (+34 
27 | 9.452060 [9.951 849 9.470211110.529789 | 33 
28 | 9.452483|9.981812] [9.470676|10.529324 | 32 
29-1 9.45291 5/9-981774| [9-471141|10.528859 | 31 
39 9:453342|9-581737 9.471605|10.528395 | 32 

Co-fine | Sine | | Co-tang. [Tangent | 

& Degree 73. | | 


/o 6 


/63 


/0 6 


Degree 16. 431 | 

M Sine | Co-ſme | | Tangent | Co-rang. | 
30 | 9-45334219-981737| _ [9.471605|10.528395 3 
31 | 9453763 9.981699] [9.472c68 10.527931 | 29 | 
32 | 9.454194 9.981662 9.472532/10.527468 | 2 
33 | 9454619 9.981624] [9472995|10.527005 | 27 
34 945590049 9.981587] [9.473457|10-326543 | 26 
35 | 9:45546919-981 549| _ 19.473919110.526081 | 25 
36 | 9.455892 9.981512 9.474381 | [10.525619 24 
37 | 9456316|9.981474| [9 474842/10.525158 | 23 
38 | 9$445673919-981436] [9:475393}10.524695 | 22 | 
39 | 9457162 $1501] 9.475763|10.524237 | 21 
40 | 9.457 584|9 981361 9.476223110.523777 | 20 
4t | 9458006|9.981323] [9.476683/10.523317 | 19 
42 | 9:458427|9 981285 9.477142|10.522838 | 18 
43 | 9:45884819.981247] 19.477601110.522399 | 17 
44 | 9-459268 44 444d 10.521941 | 16 
45 |-9:459684/9.981171] _ 19.478517[10.521483 | 15 
46 | 9.46010319.981133 9.478975|10.521025 | 14 
47 | 9-46052719.981095] [9.479432[10.520168 | 13 
48 | 9.46094619.981057 9.4795886110.520111 | 12 
49 | $-461364|9-981019| [9.480345|10.519655 | 11 
50 | 9-461782/9.980930 9.480go1[10.519159 | 10 
51 | 9.462199{9.980942| -[9.431257|10.518743 | 9 
52 | 9.46261619.980904 9.481712[10.518288 | 8 
53 | 9-453032|9.980866 9 432167|10.517833 | 7 
54 | 9-463448|9.980827 [2482621 10.517379] 6 
55 9 463864|9.98c789| _ [9.483073 10.516925| 5 
56 | 9.464279|9.980750} [9 483528|10.516471 | 4 
157 | 9:464694 [9.980712 9.483982[10.516018| 3Z 
58 | 946510819.980672) 15-484434|10-3515565 | 2 
59 9.465522|9.980635 9.484887|10.515113] i 
60 | 9.465935,9-930596|  19-485339|10-514661 | © 
Co-ſine | Sine | |Co-rang.|Tangene | M 

| __ Degree 73. Fo 

— — 
Hh s | 


| 
1 
| 
| 


I'o 


-| 9470455 |9-9B0169 


She | Co-ſfine | | 


| Tangenz | Co-tang. 


9 465935|9-980596| 


(9.485339|10. 514661 


5.466348|9.980558|- 


9.466761 |9.980519 


9 467173,9-980450 | - 


9.467 ws 930441 
9.467 996|9-950403 


9.485791|10.514209 
9.486272|10-513758 
9.436693110,513307 
9.487143|10.512857 
9.437593] 10.512407 


9.468407 [9.980364] . 
9.468817 (9.980325 
9.469227 by 980286 

9.469637 9.980247 
9.460446 |g gB0208 


9.488043(10.511957 
9.438493|10.511507 
9 4383894 1\10.511059 

9.439390(10.510610 
5.489838 10.510162 


9.471863 4-4 


9.490733|10.5<9267 


; 490236|10.5<97 14 


| = CEEAE SELLS SELTEEDSES SuSE ISS SSP 


13 | 9.471071 9.980091 9.491180[10.508820 
14 9.47 1678|9.980052 9.491627\10,508373 
15 947208619. 980012 9.492073|10.507923 
16 | 9,472492|9:979973] [9.492519]10.507481 
17 | 9.472898 9-979934| [9492964 [10-397035 
18 94733049. 979094 9.493410110.5c6590 
I} ar 4 979855] |9.493854(10.506145 
20 | 9.47411519-979816| 19494299] 10.505701 
21 9.474519/9-979776 9 494743(10.505257 
22 | 9.474923 9-979737| [9-495186|10.504813 
23 | 9:475327 ls 279697 9.495630, 10.504370 
24 | 9.475739 9979658] [19 496973) 10.503928 
123 9.476133 9979618 9496515 10.503485 
26 | 9.476539/9-979578] | [9.496957 |10.503043 
27 | 9476938 9-9795339| [9:497399|10.502601 
23 | 9.477349,9-979499] |9.497840|10.502160 
29 | 9.477741|9 979459] |9.498282|10.501718 
30 | 9.478142(9-9794i9] |9.499722\10.501278 
Co-ſine | Sine | | Co-tang.| Tangent 
0 Degree 73. 


jo7 


/b6L 


i 


Degree 17. ; 453 | 

M | Sine | Co-ſime | | Tangent| Co-tang. 
30 | 9.478142\9.979419] |9.498722]1 0.501278 | 30 
31 | 9:478542|9.979380] {9.499163|10.500837 | 29 
32 | 9478942|9.979340| |9.499602|10.500398 | 28 
33 | 947934219 979300] |9.500042110.499958 | 27 
34 | 9479741|9.979260] |9.500481|10.499519 | 26 
35 | 9480140,9.979220] [9.500920| 10.499080 | 25 
36 9.430533 9.979180 9.591359 10.493641 | 24 
37 | 9-480936(9.979140| [9.501797 [10.498203 | 23 
38 | 9.431334 19-979099] [9.502234|10.497765 | 22 
39 | 9-4817319-979059| [9.502672|10.497328 | 1 
40 | 948212819 979019] 19.503109|10.456891 |20 
41 | 9.482525 9978980] [9.503546 [10.496454 19 
42 9482521 9. 0978937 9.503932 10.496015 | 18 
43 | 9:48331619.978893 9304418|10.495582 17 
44 | 9:483711|9.978858] [9.504854'10.495146 | 16 
45 | 9:484106|9.978817] 19.505289 10.494711 |15 
46 47 64/4 978777] [9.505724 |10.494216 | 14 
47 $4000g31s 978736} [|9.506158|1c.493841 | 13 
48 | 9.48528919.978696| [9.506593[10.493407 | 12 
49 | 9.435682/9.978655] [9.507026|10.492973 | 11 
30 | 94860759 978615] [9.507459|10452549 | 1© 
$51 | 9.485467/9. 978574 19.507892|10.492107 | 9 
52 9 48685915 978533] |9-508326|10.491674 | 8 
$3 | 9.487251 19.9738493 9.5987 591104491241 | 7 
54 5.497643|9.978452 9.5099181|10.49cBog | 6 
55 | 9488033\9.978411] |9.5c9622|10 490377 |_5 
356 | 9.438424 [9.978370] |9.510044'10 4589946 | 4 
57 | 9488814 [9.978329] -[9.510486|10.489515 | 3 
58 | 9.489204 19.97 8288 9.510916|10.4890%4 | 2 
59 | 9.439593|9-978247] |9-511346[10 488654 | 1 
60 | 9.489982|9.978206] [9.511776110.488225 |_© 
Co-ſine | Sine | |Co-tang.| Tangent I'M 
Degree 72. wy 

Hh 3 


10] 


7bl 


| 454 Degree 15. 
E Sine | Co-ſme | | Tangent| Co-tang. 
© 9-439932|9 978206 [9.511776|10.488224 60 
I | 9.490371 [9.978165] [9.512206|10.487794 | 59 
2 | 9.49973919-973124| [9.512635|10.487365 | 55 
3 | 9:491147|9-978083] [9.513064 |10.486936 | 57 
4 | 9:491534 44m 9.513493/10.486507 | 56 
3 | 9:49192219.978000| _ 9.513921 |10.486079 | 55 
6 | 9.492308 [9.977959] 19:514349|10.483651 | 54 
7 | 9:49269519-977918] 19 514777|10.485223 | 53 
8 | 9.493080|9 977877] [9.515204[10.484796 | 52 
9 | 9:493466|9-977835] |5:515631|10.484369 | 51 
10 | 9.49385119-977794| _ [9.516057 [10 433942 | 50 
II | 9.49423 619 977752 9.416484|10.483516 49 
12 3494620 (19:977711 9.516910'10.4830g0 48 
13 | 9.49500319.977669] |9.517335|40.492665 | 47 
I4 | 9.495338|9.977628] |9.517761|10.482239 | 46 
15 | 9:49577119-977 536|_ 19-518185110.481814 | 45 
[16 | 9.496154|9.977544] [9.518610|10.481390 | 44 
17 | 9.496537 (9-977 593] 19519034 [10.480966 | 43 
18 | 9.496919/9.977461) [9.519458[10.480542 | 42 
19 | 9.49730119:977419 9.519882|10.480118 | 41 
20 | 9.49768219.977377] 19-520305110.489695 | 40 
21 | 9.498063|9.977335] |9.520728|10.479272 | 39 
22 | 9.498444 [9 977293] (9.521151|10.478849 |, 38 
23 | 949882419 9772511 [9.5215731|1c 478427 | 37 
24 | 9.499204|9-977209] [9.521995{10.478005 | 36 
25 | 9.459958419.977167 ___19.522417110.479583 35 
26 | 9.499963 9977125] |9.522838|10.477162 | 34 
27 | 9:560342|9 977083] [9.523259|10.476741 | 33 
[38 | 9.500720 9.977041 9-523679|10.476320 32 
29 | 9.591099\9 977999 f 524109|10.475900 | 31 
30 | 9.50147619.977956] |9.524520110.475480 | Jo 
| Co-fine | Sine | |Co-tang. | Tangent M 
| Degree 7L. 


00 


— 


1:\76/ 


Degree 15. 


458 


35 | 9-393360 


| 


| Sine « | Co-ſine | | Tangent | Co-tang. 


9.50147619.976956] _ 


9.591854.,9.976914 
9.50223 1 [9.976872 
9.50260719.976832 
3.502984 | 9.976787 
019:9767451 _ 
9.593735 |9-976702| | 
9.594110[9.976660 
9.509448519-976617 
9.594340,9-976574 
9. 595234|9-97 976532 


(9:524520110.475480 
9.524939 1c.47506o 
9.525359|10.474641 
9.525778|10,474222 
9.526197|10.473303 
9. 19526615 


[9.527033|10.472967 
9.532745(110-472549 
9.5278635|10.472132 
9.528235|10.471715 
9.528702|10.471298 


9-505608|9.976439 
9.595981 9-976446 
9 50635419. 9764<4 
9.596727 | 9.976361 
9. $07995(9.976318| _ 
9.59747 119-97627 5 
9.597843|9-976232 
9.508214 19-976185 
9.308585,9-976146 


9.529118 10.470381 
9.529535{10.470465 
9.3299359110.470049 
9.539366|10-459534 
9.530731 10.469219 


9.59895519-976103| _ 


9.551196 10 468804, 
9.531611[10.465339 
9.53202511c.457975 
Sane 10.467561 
19: 2.532352] 10.467147 


10.473385 | 


| | 9.509326 9.976060 
9.599696 [9.976017 
9.510065 19-97 5973 


9.51c434| 
9.510803] 


9.51117 
9.311340 
9.511907 
9.512275 
9.51264219-97\ 


Co-ſine | 


9-97 5930 
9-975887 


9.533679 
9-534092 
9.534504 
9:534916| 


9. 2.533266|10.4567 34 


10.46632] 
10.465908 
104465496 
10.46 5084 


9:97 5844 
9.975800 
9:97 57 57 
9:97 5713 


9.975670| _ 


Sine | 


19-5335328[10.454672 


9.535739 
9.536150 
9.536561 


9.536972 


10.464261 
t0.463849 


1c.463439 * 


1 0.463025 


| Co-tang. | 


Tangent 


IC 


= lo = ww + ln ow ow | 


— — 


Degree 71. 


| 


Hh 4 


[0d 


n-_ 


—_— _ 


I ms 


en a ik el 


- — ——<— 


456 " Degree 19. T-:1 
M | - Sine | Co-fine | | Tangent | Cotang. | 
"> | 9-51264219.973670] © T9-536972[10.463628 | 66 
1 | 9.513009{9.97 5626 9.537332 10.462613 1559 
{| 2 | $:513375[9-975583] 19-537792{10.462208 | 58 
3 | $51374t19.975339] 19-539202110.461798 | 57 
4 | 9:5314107[9.97 5496 [538610 10.461389 | 56 
_5 | 9:51447219-975452| _  (9:539020110.460980+| 55 
6 | 9:514837|$.975408] [9.539429|[10.460571 | 54 
7 | $315202[9975364| [9-539837|[10.460163 | 53 
8 | 9.51556619.97 5321 9.540245110.459755 | 52 
9 | 9.515939|$97 5277 p+o5e +: 10.4 59347- | $1 
10 | $:51629419:975233| __ [9-54106t]10.458939 | 50 
11 | 9.516657|9.975189] |9.541468|10.458532 | 4 
i2 | 9.517020]9.975145] [9:341875|10.458125 | 4 
13 | 9-517382|9.9753o1] (9.542281110.457719"| A7 | 
14 | 9:51774519-975957] [9.542688[10.457312 | 46. 
15 5-318107 19-975013 _5-343094|10.456906 45 | 
16 | 9.518468 [9.974969| 9.543499[10.456501 | 44 | 
17 | 9:518829|9.974925) |9.543905/ 10456095 | 43 
18 | 9.519190|9.974880| 9:344310(i0.455690 42 
19 | 9.519551]9-974836] [9:544715|10.455285 | 41 
20 | 9.51991119-974792] [9-345119110.454881 | 40 
21 | 9.32027119.974747] |9-345524/10.454476 | 39 
22 | 9.52063119-974703] [9545527 [10.454092 30 | 
23 | 9-52099919-974559] 19546331 |10.453669 | 37 | 
24 | 9:521349(9-974614, | (2346733 |19453263 36 | 
25 | $:52170719-97457<|__ 19347139 [10.452862 35 | 
26 | 9.322065|9.974525] [9:547540|[10.452459 | 34 | 
27 | 9.532242319.974480|] [9.347943/[10.452057 | 33 | 
28 | 9.522781 [9.974436] . [9.54834 5/10.451655 | 32 | 
29 |9.523138[9.974391 5548747 10.451253 | 31 | 
30 [9 9-52349519.974346 9:349149110.450851 | 30 | 
p : j 
#t :  Co-ſine | Sine | | Co-rang. [Tangent |M| 
Degree 50. 


J0 G 


* /60 


” 


| Degree 19. 457 
| M Sine | Co-ſme | | Tangent| Co-tang. 
3o| 9 52345519.974346] |9-549149[10.45c851 | 39 
31 | 9.323851\9-974302 [9-349550|10.450450 23 
32 | 9.524208|9.974257] |9-549951|10.450049 | 22 
33 | 9:524564[9.974212| [955035211 0.449648 | 27 
34 | 9.524920(9.974167; |9.550752110.449248 | 26 
35 | 9:52527519-974122| _19-551152110.448848 | 25 
36 | 9.525630|9-974077] |9.551552|10.448448 | 24 
37 | 9.525984|9:974932 9.5351952|10.443048 | 23 
33 | 9.526339\9-973987| 19552351110-447649 | 22 
39 | 9.526693 9.973942] 9.552750|10.447250 | 2! 
49 | 9:52704619.973897]_ 19-553149110.446851 | 22 
[41 | 9:527400/9-973852] [9.553548 19.446452*| 12 
42 | 9.527753(9-97 3807] [9.553946| 10.446054 | * 
43 | 9:32810519-973761|» 9.554344] 10445656 | "7 
44 | 9.523453[9-973716 9554748 10.445259 
[45 | 9:52881019-973671] |9.555139110.444861 | -3 
46 | 9.529161 [9.973615] [9.555536/10.444464 | 14 
47 | 9.529513,9-973580 9.553932|10.444068 2 
43 | 9.529864 9.973535} |9-556329110.443671 | '* 
49 | 9.330214|9 973489] [9.556727[10-443275 _ 
| 32 | 9.53036519-973443] _19.557121110.442879 | _- 
51 | 9.530915|9.973398] [9.557 517/10.442483 | 7 
32 | 9.5331265[9.973352| [9.557912 [10.442088 
533 | 9:53161419-9733097]  [9-558308|10.441693 | 7 
54 | 9.531963[9.973261 9.555702|10,441298 
55 | 9.533231219.973215| |9-559097110.440903 | 
56 | 9.332661|9.973169| |9.559491110.44050g | 4 
J7 | 9.533009, 9.973123] |9-559585|10.440115 | 2 
58 | 9.333357(9:973078| |9 560279\10.439721 | 2 
59 | 9.533794|9-973032] |[9.560673|10.439327 | ? 
60 9-534952|9.972986 9.561066|10.438934 xv 
Co-ſine. | Sine | | Co-eang.| Tangent M | 
Degree 70. | 


T7 


3 —— ——— - WM — 


154 


458 Degree 20. 
M Sine .| Co-ſme | | Tangent | Corang. | / 
_o | 9.534052/9.972986] [9.561566] 104438934 | 60 
I | 9.534399, 9-972940| |9.561459[10-438541 | 59 
2 | 9-334746|9-972894| [|9.561851|10.438148 | 58 
3 | 9-33599119-972848] [9.562244[10.437756 | 57 
4 | 9-53543719-972801 9.562636, 10.437364 | 56 
5 | 9:53578219.972755|_ _|9-563028[10.436972 | 55 
6 | 9.336129 9972709 [9-563419/10.436580 | 54 
7 9 536474 9-972663| 9.563811110.436189 | 53 
8 | 9.536818|9.972617 9.564202110.435798 | 52 
9 | 9:5337163|9-972570| |9.564592|10-435407 | 51 
10 | 9.537 50719.972524 |9.364983/ 10433017 50 
11 | 9.537851 9.972477 9.365373 10.434627 | 49 
12 | 9.533194 [9-972431 9.565763|10.434237 | 48 
13 | 9-538537|9 972384 9 566153110.433847 | 47 
I4 | 9-538880,9.972338 [9260508 10.433457 | 46 
15 | 9:53522219-972291| |9-566932110.433068 | 45 
16 | 9.539565|9-972245] [9.5349 320|10-432679 | 44 
7 | 9:539907[9-972198] |9.567709|10.432291 | 43 
13 | $.54024919-972151 9.568097 [10.4319c2 | 42 
19 9.549590 9.972105] 9.563486|10.431514 | 41 
20 9:540931|9.972058 9.569873110.431126 | 40 
21 9541272 9.972011 9.569261110.440739| 39 
22 | 9.541612|9 971964] |9.569648|10.430351 | 38 
23 | 9:541953, 2.971917 9.570035110.429964 | 37 
24 | 9.542292|9.9718 70 9 570422/10.429578| 36 
25 9:542632|9.97 1823] _ 9.570809(10.429191 | 35 
26 | 9.542971 [9.971776] |9.571195\16.428805 | 34 
27 | 9:543310 (9.971729 9.571581110.428419| 33 
28 | 9.54364919-971682| © [9.571967[10.428033| 32 
29 | 9543937 9-971635 9.572352[10.427645| 31 
39 | 9.54432519.971 588] _ [9.57273810.427262| 30 
Co-ſine. | Sine | | Co-tang.| Tangent | M 
' Degree 69. | 


M10 


159 


Degree 20. 459 

M | Sine | Co-fine | |Tangent| Co-tang. 
30 | 9:54432519971538|_ _19.572738[10.427262 | 36 
31 | 9-544663.9.971549| [9-573123'10.426877 | 29 
32 | 9.545c00(9.971493] [9-573507|10.426492 | 23 
33 | 9:345333\9-971446] [9:573592[10.426108 | 25 
34 | 9:545674 9.971298] |[9.574276|[10.425724 | 26 
35 | 9-346011 9.971351] |2 374660110.425340 | 25 
36 | 9.346347| 9.971303] [9.575944[10.424956 | 2 
37 | 9-346683|9.971256 9.57 5427| 104424573 | 23 
33 | 9.54701919.971208] [9.575810[10.424189 | 22 
1 39 | 9:547354/9-971161] [9.576193 10.4235c7 | 2x 
49 | 9:534768919.971112] _19:576576110.423424 | 25 
41 | 9.348024'9.97 1065 9.576958/10.423041 | x9 
42 | 9:.548358/9.9710138] [9:577341|10.422659 | 18 
43 | 9 548693 [9-970970] [9.577723[10.422277 | 17 
44 9.549026|9.970922 9.578104[104421896 | 14 
45 | 9:549360(9.970874| __|9.578486|10.421514 | 15 
46 | 9.549693 9.970826 9.578867'10.421133 | 14 
47 | 9 550026 9.970779] [|9.579245|10.420752 | 14 
43 | 9.550359 9.970731 9.579628|10.420371 | x2 
49 | 9.550692|9.570683] |9.580009]10,419991 | xx 
50 | 9:55102419:970634| [9.530389|10-419511 | x5 
51 | 9.551355/9.970586] [59.580769; 10.419231 | g 
52 | $551687|9.970535| [9331149 10418551 | g 
53 | $:552018|9.970490] {9 581528|10.418472 | , 
54 | 9-552349|9-970442| . [9.581907[19.418092 | 4 
35 | 9:55268019.970394|_ _[9.582286[10.417713 | 5 
56 | 9.55310[9.970345] |$.582665[19.417335 | 4 
57 | 9:553349/9-970297] [9.583c43|10.416956 | 4 
58 | 9.5353670|9.970249] [9-5383422110.416578 | 
$9 | 9.554000!9,970200 9.5333800|10.416200 | 
60 | 9:53432919:970152] _19.584177110.41 5823 | 5 
| Co-ſme | = | |Co-tang. | Tangent ' jy 


Degree 69. 


+10 


———2* T_T W_— — 


'/» > 


450 Degree 271. 
M Sine | Cooſne | | Tangent| Co-tang. | 
_o | 9:534329|9.970152] |9.584177|10.415822 65 
1 | 9:5354653'9.970103| |[9:584555'10415445 | 59 
2 | 9.354987| 9.970055 9.584932/10.415068 [58 
3 | 9355315] 9.970006 5-385308| 10414691 
4 ethane end 9 585636|10.414314 56 
3 | 5355971 19-9699091| [9.586062110.413938 | 55 
6 | 2.556299'9.969860] |9.5386439|10.413561 | 54 
7 | 9.556626[9.96981 1 9.586815110.413185 | 53 
8 | 9.556953|9-969762 10412800 | 52 
9 | 9-557279|9-969713 10.412434 | 51 
10 | 9.557606(9.969665 19412059 |50 
| 11 | $:557932[9-969616| 10.411634 | 49 
12 9.558238 $.969567/ 10.411309 '48 
13 | 9.55858319.96951 6110.410934 47 
14 | 9.558909|9.9694 9.339440|10.410560 | 46 
15 | 9:55923419-969419] [9.589814|10.410185 |45 
16 | 9.359553 9.969370] [9.590188|10.409812 | 44 
17 | 9:559883|9.969321] 19.590561[10.409438 | 43 
18 | 9.360207|9.969272] 19.59093510.4c9065 42 
| 19 | 9.560531f9.969223 9.591303|[10.408692 '4 
20 | 9.560B55[9-969173| [9.391681|10.408319 [40 
] 21 |9.361178|9.969124| [9.592054 |10.407946 [39 
22 | 9.561 501 [9.9690 5 9.592426 |10.497574 | /38 
23 [9.3618249.969025] |9-592998|10.407201 | 37 
24 | 9.3621 4619.968976 9.593170 /10.406829 | 36 
23 | 9.562468|9.968926| |9.553542|10.406457 [35 
26 9.362790|9.963877 9.593914|10.406086 | 34 
| 27 | 9.563112|9.9688 27 9.594285 |[10.405715 EE 
28 | 9.563433|9:968777| |9-594656110.405344 | 32 
29 | 9:563754|9-963728] [|9-595027|10.405073 | 31 
30 | 9:36407519-963678] 19595397 |10.404602 130 
| Co-ſine | Sine | | Co-rayg. | Tangent |M 
| | Degree 68. | | 


\ ad 


fl 


/SP 


RT” | Degree 21. | L | 


| 
d 

M | Sine { Co-ſize | | Taugent |Cdrang, | | 

30 | 9:56407319.963678 _ 19.595397[10.404602 _- | 

31 | 9:564396 [9.968623] [9.595768[10.404232 | 25 | 

32 | 9-36471619-968578} 19.596138[10.403862 | ,g | 

33 | 9-36503619.968528 9.596508|10.403492 27 | 

34 | 9.56535619.968478 9-596878110.403122 | 26 

35 9.36567516.968428] [9.597247 10.492753 | 25 | 

36 | 9.365995|9-968378| [9.397616|10.402384 24 

37 | 9-56631419.968328| [9.597985|10.402015 | 22 | 

38 | 9.366632|9.968278] [9.398354/10.401646 22 | 

3? | 9.566951 [9.968228] [9.598722[10.401277 | ,; | 

49 | 9.567269|9.968 178 9399091 [10.400909 | 25 

41 | 9.567587|9.968128 9.599459 10'400541 19 

4* | 9.357504[9-968078] [9.599827|10.400173 | 18 

43 | 9.568222 [9.968027 9.600194|10.399806 17 

44] 9:536353919-967977| [|94600562|10.399438 | 14 

45 | 9:35885519-967927] [9.600929 110:399071 | 15 

46 | 9:56917219.967876| [9.601296|10.398704 | 14 

47 | 9-569488 [9.967826 9.601662[10.398337 13} | 

48 | 9.369804 19 967775] [9.602029|10:397971 | 12 

49 | 9-570120/9.967725| - [9.602395|10-397605 | 11 | 

39 | 9:57243319-9675741_ 19-602761[10-397239 10 

31 | 9-37075119:967623| [9.603127|10.396873 | 9 

52 | 9.57106 [9.967573 9.603493 [10.396507 | g 

53 9.371380[9.967.522 9.603858 10.396142 | » 

54 | 9-371695 |9-967471| |9.604223|10.393777 | 6 | 

55 | 9:57200919-967420| 19.604588|10.395412 * i 

36 | 9-5372322/9.967370| [9.604953] 10:395047 | 4 || 

57 | 9-572636(9.967319| [9.605317|10.394683 3| 

58 | 9.57294919.967268] [9.605681|10.394318 | 2 | 

59 | 9-573263(9-267217] [9.606046|10.393954 | 1 I 

£2 | $57357419.967166| |9.606409110-393590 | o {| 
Cofine | Sine | {| Co-eang. [Tangent M | '| 


J11 


ry 


157 


Fi. —_ L IO, 

| 26% | Degree 22. 

M Sine | Co-ſine | | Tangent| Co-rang. | 
_0 | 9:57357519.967166| _ 195064091 10.393590 | 60 
1 | 9:573838|9 967115] [9.606773[10:393227 | 59 
2-| 9.574200 [9:967 064 9.607136|10.392863 58 
3 9-57451219.9570t2 9.607500 10.392500 '57 
4 | 9 574924[9.966961 9.607862|10.392137 | 56 
519575135 9.966910| 19.608225|10.391974 55 
6 | 9.575447| 9.966859] |9.608588|10.391412 | 54 
7.| 9.57 5758] 9.966807 9.608950[104391050 | 53 
8 | 9 5760681 9.966756 9.609312110.350688 | 52 
| 9-5376379,9 966705] |9.609674[10.390326 | 51 
19 | 9:576689,9 9566531 _ _|9.600036110.389964 | 50 
11 | 9.576999 9.966603] [9.610397 |10.389603 49 
12 | 9.577309 9.966550 9.6107581[10.385241 '48 
13 | 9.577618 9.966499 9.611119(10:388880 47 
14 | 9. 97799719 966447 9.611486{10.388 526 146 
r5 | 9.57823619.966395| __  19.611841]10.388159 45 
16| 9. 9.378545 9.956344 9.612201|10. :387799 | 44 
17 | '9:53788531|9.965292 9.612561,10.387433 43 
18 | 9.579161 [9.966240 9.612921 |10.387078 | 42 
19 | 9.579469'9.966188 9.613281|10:386719 41 
20 | 9.57977719-966136| [9.613641] 10.386339 | 4b 
21 | 9.580084" 9 yo_ [9.614000/10:386000 39 
22 | 9.580392 9.966032| [9.614359|1 0385641 ; 38 
23 [9 5806989. 965980 9.614718110.385282 | 37 
24 | 9.581005, 9.965928 pb pill ogy en 36 
25 | 9.584311] 9.965376] _ _19.615435110:384565 , 35 
26 | 9.531618'9965824 [9.615793/10.384207 | 34 
27 | 9 581923 9.955772 9.616151|10383448 ;33 
28 | 9.582229/9.965720] [9.616509110.383491 |32 
29 9.582534'9-965668 9.616867 10-383133 31 
39 9.582840{9.965615 9.617224[10.382776 |30 
| Co-ſine | Sine | | | Co-tang.| Tangent [M 

| Degree 67. 


JIL 


TP 


— 


Degree 22. 463 | 
M Sine | Co- fine | | Tangent | Co-tang. 
30 | 9.5382840/9:965615 _ [9.617224/10.382776 | 30 
31 | 9.583144 9.965563 9.617581|10.332418 | 29 
32 | 9:583449 9:965511 9.617938[10.3382061 | 28 
33 | 9.59375319-765453] [9.618295|1c-381705 | 2 
34 | 9:534058 9.965406 9.618652110.381348 | 2 
35 | 9:584361 |9-955353|__ 19.619008 | 10.330992 | 25 
36 9,584665 9 955301 9.619364} 10.380635 | 24 
37 | 9.584958, 9.965248 9.619720|10.330279 | 23 
3s 9 58527119.955195 9 620076| 10.379924 | 22 
39 | 9:585574 9954143] 9.620432|\10.379568 | 21 
40 | 9585877| 9.965090) [9.620787 110379213 | 20 
41 | 9.586179|9.965037 9.621142|10.378353 | 19 
42 | 9:586481|9.964934 9.621497 [10.373503 | 13 
43 | 9.96£78319.954931 9.621852110.378148 | 17 
44 | 9.387035 9.964878 9.622206|10.377793 | 16 
45 9538733619 964825 9.622561 10.377439 | 15 
46 | 9-537687 |9.954772| [9.622915'10.377085 | 14 
47 | 9-5337988 [9964719] [|9.623269|10.376731 | 13 
48 9.533289 [9.954666 9.623623|10.376377 | 12 
49 9 I D9E4GL3] 9.623976|10.376024 | 11 
50 | 9.588890[9.964560| |9.624339110.375570 | 10 
51 | 9 589190|9.964507| |9-624683 10.375317 | 9 
52 | 9 589439 /9-964454| [9 625036|10.374564 | 8 
53 | 9:58978919.964400] [9.625358|10.374612| 7 
| 534 | 9:550088|9:964347] |9:625741[10.374259 | 6 
35 | 9:59938719-954294 9.62609310-373907 | _5 
56 | 9-590686|9.564240| [9.626445110-373555| 4 
| 57 | 9:590984[9-964187] |9.626797|10.373203 | 3 
53 | 9 59128219.964133] [9-627149|10.372850 | 2 
59 | 9.591 580{9.964030 9.627501, 10.372499 | 1 
| | 9.59187819.964026] __|9.627852|10 372148 | © 
| Co-ſine | Sine | | Co-eang.|Tangent | M 
Degree 67. 


[17 


ENS on On eee nn 


| 
| 


—_—— 


_—___ 


—_:. Degree 23. 
M Sine . | Co-ſine #2, [Tangent | Co-tang. 
_0 | 9.591878 9.964026] |9.627852|10.372148 F= 
[ | 9.392175 9.963972] |9.628203[10-37179 7 | 59 
2 | 9:592473,9-963919] [9.6285 54[10.371446 | 58 
3 | $:5392770|9.963865} 19.628 995110:371095 | 57 
4 | 9-593967|9-9633 Li 9.629255110.370744 | 56 
_5 | 9:59336319-9637 57 nn ned we 1 55, 
6. | $-393659 9'963703] [9.629956 10-370044 | 54 
7 | 9:393955[9-263659] |9-639396|[190.309694 | 53 
| 8 | 9.594251 [9.963596] /9-639655110:369344 | 52 
9 | 9:594547,9.963542|,- [9-631205[10.365995 | 1 
10 | 9:394842|9.9634388| _ 19.631354[10-3686n5 | 50 
il | 9.5393137[9:963433| |9-6317c4|[10-368296 | 49 
12 | 9.595432[9:963379| [9632053] 10:367947 | 45 
13 | 9:59572719-963325! /9-632401110.367 598 | 47 
I4 | 9.596021 |9,963271 Parues [0.367250 | 46 
I5 | 9.596315/9 963217] 19.633098|10.366901 | 45 
16 | 9.596610|9.963102] [9.633447|10.366553 | 44 
7 | 9:596903| 9.963108 9.633795 [10-366205 | 43 
15 | 9.3971951$.9530544 19.634143[10.365857 | 42 
| 13 | 9.597490|9. 962999] - |9.634490|t0.365510 | 41 
20 | 9.59778319.962945] |[9-634838110.365162 | 49 
*l | 9 59307 5|9.962892] (9.635185; 10.364815 |. 3? 
22'| 0 54836819.962836| . |9.635530| 10364468 | 35 
23 | 9.39366019-962781] - |9.635879|19-364121 | 37 
24 | 9.593952|9 962726 9.636226| 10.3637 74 | 35 
23 | 9 5992441[9-962672 9.636571|10-363428 | 35 
= 9.599536. 9.962617 9.636918| 10.363081 | 34 
4 9.599827|9.962562 9.637205|10.362735 | 33 
29 | 9.600118, 9.962507 9.637610] 10.362389 | 32 
29 | 9.600409 9.962453] [9.637956|10.362044 | 3! 
32 9.600700|9:962398 9.6383c2 _ 30 
Co-ſine | Sine | | Co-rang. | Tangent M 
7 Degree 66. 


as 


——— 


Degree 23. 465 | 
M | Sine | Co-fine | | Tangent| Co-tang. | 
30 | 9600700[9.967398| _ 19.638302|10.361698 | 30 
31 | 9.600990/9.962343| - [9.633647/10.361353 | 29 
32 | 9.601280 9.962288 9.633992 [10.361007 | 28 
33 | 9.601570 9.962233 9.639337 10.360662 | 27 
34 | 960186019 962178 9.639682/10.360318 | 26 
35 | 9.602149{9-962122] [9-640027|10.359973 | 25 
36 | 9.602439|9.962067| [9640371 [10.359629 | 24 
37 | 9.602728|9.962012] [9-640716 10.359284 | 23 
38 9 603017, 9.961957 9641060] 10.358940 | 22 
39 | 9.603305 9-96 1902} 9.641404{10.3535g6 | 21 
4 | 9.603594|9.961846| [9.641747 10.358253 | 20 
41 | 9.60388219.961791; [9.642091 |[10.357909 | 19 
42 | 9.60417019.961735 254243 10.357566 | 18 
43 | 9.604457 |9.961680) 9.642777 [10.357223 | 17 
44 | 9.60474 5|9.961624 9.643120[10.356980 | 16 
45 | 9.605c32/9.961569| 19.643463|10.356537 | 15 
46 | 9.605319\9.961513 [9.643806|1c:356194 14 
47 | 9.605606|9.961458 9.644143|10.355852 | 13 
43 9.605392 9.96140L 9.644490 ![10.35551o | 12 
49 | 9.60617919.961346 9.644832|10.355168 | 11 
30 | 9.60646519.961290 9.645174|19.354826 | 10 
31 | 9.606750|9.961235 [9.645516|10:354484 J 
52 | 9607036 9.961179] [9645857 [10-354142 | 5 
53 9.607322 9. 961123 9.646199(10.353801 | 7 | 
54 9.607607, 9.961067 9.646540|10.353460 | G6 | 
155 9.607892/ 9.961011 | 9.646381 10353119 - 
56 | 9.608176/9.96c955] [9-647222|10-352778 | 4 
37 | 9.608451 9.960899 19.647 562 10.352438 | 3 
58 | 9.608745 9.960842] !9.647903|10:352097 | 2 
$9 | 9.609c29/ 9.960786 9.648243|10.351757 | ! 
60 | 9.60931319.960730| _|9:648583|10.351417 | © 
Co-fine | Sine | | Co-rang.| Tangent | M 
Degree 66. | | 


Cr I A nn om 


It 
[13 


"II'S: 


ps IA es 

| 466 — noe 24. 

'M | Sine | Co-ſime | | Tangent | Co-tang. 

_0 | 9.60931319.960730| _ [9.648583[10.351417 \ 60 
I | 9.609597 [9.960674] |9.648923110.351077 | 59 
2 | 9.609880[9.960617 9.6492631\10.350737 | 58 
3 | 9.61016319.960561 9.649602(10.350398 | 57 
4 | 9.610446{9.960505] |9.649942|10.350058 | 56 
_5 | 9610729 5.960448, 9.650281110-349319 | 55 
6 | 9.611012|9.960392 9.650620 10.349380 | 54 
7 | 9611294 [9.960335] |9-650959,10.349041 | 53 
s | 9.611576|9.960279 9.651297 10.348703 | 52 
9 | 9.611858;9.960222 [20008 10.343364 | 51 
10 (ps es — 1$-651974116.348026 50 
11 9.512421|9.960109 9.652312|10.347688 49 
I2 | 9.612702|9.960052 Poeg 10.347350 | 48 
13 9.612953, 9.959995] 19.652988|10.347012 | 47 
14 | 9.613264|9.959938] [9.653326 10.346674 | 46 
I5 | 9.61354519-959831| 19-653663|10.346337 | 45 
16 | 9.613825|9.959824| |9.654000|10-345999 | 44 
17 | 9.614105 9.959768 [9.054337 10.34 5662 | 43 
18 | 9.614385|9-939710] [9.654674|10.345325 | 42 
I9 | 9.614665; [9.959653] 9.655011110-:344989 | 41 
20 | 9.614944 9-959596 9.655348|10.344652 40 
21 | 9.615223|9-959539] |9-655634|10.344316 | 39 
22 | 9.61550219.959482 9.656c20 10, 3439$v0 | 38 
23 | 9.615781 9.959425] [9:656356,10.343643 | 37 
; 24 | 9.616060 9.959367] [9.656692 10.343308 | 36 
25 | 9.616333 9.959310] 19.657028|10.342972 | 35 
26 |-9.616616 9.959253] |9-657363|10.342636 | 34 
27 | 9.616854 \$:-959195] 19.657699110.342301 | 33 
23 | 9.617172 9.959138 9.653034 |10.341966 | 32 
29 | 9.617450/9. 959080] 9.658369|10.341531 | 31 
30 | 9617727 9.959023)  19.658704,10.341296 | 30 
Co-ſine | Sine | | Co- tang. \Tangent | M 

4 Degree 65. 


114 


J- 33 


Degree 24. 


Sine | Co-ſine | | Tangent | Co-tang. 


If ** 


M 
30 | 9.61772119.959023]  [9:658704[10.341296 | 32 
31 9.618004 g. 958965] 9.659c39 10.34c926 | 29 
32 | 9.618281 19:953908 1659276 10.340627 | 28 
33 | 9.61$558[9.958850| |9:659708 10.340292 | 2 
34 | 96138349. —_ 9.660042|10:339958 | 26 
35 961911819.958734 9.560376|10.339624 | 25 
36 | 9.619386 19-953677 9.660710{10.339299 | 24 
37 9.619662 9.958619 9.661043|I0. 333957 23 
33 | 9.619938 9.958561 9.661377 10.339623 22 
39 | 9620213'9958503] [9.661710|10.333290 | 21 
40 96204881 9.958445] 19.662043110.337956 | 20 
41 | 9.620763'9.958337] [9.662376|10-337623 | 19 
42 9.621038|9.958329 [2562709 10.337291 | 18 
43 | 9621313(9.958271 5.663042/to. 336958 | 17 
44 [der 30719930002 9.663374 10336625 | 16 
45 | 9:52186119.958154] 19.663707110.336293 | 15 
46 | 9622135|9.958096 (9.664039|10. 335961 | 14 
47 | 9.622409|9.958038 p 664371|10.335629 | 13 
45 | 9.622682 9.957979) |9-664703/10:335297 | 12 
49 | 9:62295619.957921 19.665935| poneeges = 
50 | 9.623229\ 9.957862 9 665366] 10.334634 |10 
51 9.623 502|9.957804 9.665697|10.234302 | 9 
52 | 9623774 9.957745] |9-666c29 10.333971 | 8 
53 | 9.624047 (9.957687 | |9.666360|10:333640 | 7 
54 | 9.624319'9.957628 9.666691|10.333309 | 6 
55 9.624591 9957570] _ 9.667021110.332979 | 5 
$56 | 9.62486319.957511 19.667352|10.332648 4 
$7 | 9.625134 [9.957452 9.56782 1033231 3 
58 | 9.625406|19.957393] |9.668012|10.331587 | 5 
59 | 9.625677|9.957334| [9.668343|10.331657 | 
Bo 9.625948 9.957276 19.668672|10.331327 | , 
Co-jne | Sine | | Co-eqng.| Tangent | M 
| Degree 65. 


CIS 


© — 


154 


— 


oO oa ow + w S's 0] 


=_ 
(#] 


DIO OD DuID =o = = = | = —= =: = WY 
SLOPE ARYESSIESEEOgS| 


Degree 25. 

M\ Sine | Co-ſme | | Tangent| Co-tang. 
9.625948|9.957276| |[9.668672|10.331327 
9.626219'9.957217 9.669002 |10.330998 
9.626490 '9 957158 9.669332 [1 0.330668 
9.626760 9 957099] 19:669661110.330339 
9.627030|9.957040| |9:6959990|10.330009 
9.627300 9.956981 9.670320[10.329680 


| 9.627570 9-956922| 

9 627840[9.956862 
9.62810919. 956803| 
9.6283 {hn 956744 


9.670977 [10.329022 
9.671306|10.328694 
9.671634 |10.328365 


56 0649 |10.329351 


9.628647|9.956684 9.671963[10.328037 
9. .628916/9 956625] 9.672291 [10.327709 
9.629184 '9. 956565 9. 672619 1032791 
962945319. 5362c8| ' [9.672947|1c,327053 
9.629721|9.956446| |9-673274|10.326725 
9.629989|9.956387| [9 673603|10.326398 


9.630257 9-956327 
9.630524 (9956267 


9.630792 [9.956208 |” 


9.631059\9.956148 
9.631326|6:956088 


'9 673929110.326070 
9.674256[10.325743 
9.674584 [10.325416 
9.674910|10.325089 
9.67 5237 |10-324763 


5.631592|9.956029 
9.63185919.955969 
9 63212519.955909 


9.632392 9953599} 


9.632657 9.955789 


9.63292319: 955739 
9.633189/9.955669 


9 633454 i9 955609 
9.633719/9-955548 
9.633984 19.9 55488 


19. 675564/10.324436 
'9.6758901|10.324110 
lg. 676216110.323783 
9.676543|10.323457 


9.676869|10.323131 


9.677194 10.322305 
9.677520110.322480 
9.677845110.322154 
| 678171|10.321829 
9.678496110.321 504 


Co-ſine | Sine 


|Co-tang.| Tangent 


—  — 


Degree 64. 


JIS. 


— 


'” -* 


. 154 


— WE 


" Wk ® 
Degree 25. 469 
M| Sine | Co-ſimne | | Tangent | Co-tang. 
30 | 9:633984|9-955483] [9.678496|10.321 504 | 30 
31 | 9:634249[9.955428] [9.678821 [10321179 | 25 
32 | 9.634514 9-955367] [|9:679146|10.320854 | 28 
33 | 9:53477819 955397] [9-679471|[10.320529 27 
34 | 9635042|9.955246] [9.679795110.320205 | 26 
35 | 9635306 9.955186 9.680120[10.319880 25 
36 | 9:635570|9.955125] [9.680444[1c:319556 | 24 
37 | 9-63583319.955065 9.680768|10.319232 | 23 
38 | 9.636097 [9.955004 9.631092 (10.318908 | 22 
39 | 9:636360|9.954944 Reged 10.318584 | 21 
40 | 9.63662319-954833] 19-681740|10.318260 | 20 
41 9.635886 |9. 9.954323 9.682063'10.317937 19 
42 | 9637148 [9.954762 9.682386[10.317613 | 18 
43 9:637411|9.954701 9.682710110.317290 | 14 
44 | 9-63767319-954640 1022022 10.316967 | 16 
45 9:63793519 -9545791__ 19-683356110-316644 | 15 
46 | 9.638197 (9.954518 9.683678, 10.316321 | 14 
47 | 9-638458|9-954457] 19684001 10-31 5599 | 13 
48 9:5 38720 9.954396 9.684324|10.31 5676 | 12 
49 | 9.638981|9.954335] [|9654646|10.315354 | ;1 
50 | 963924219-954274| _ |9-634968| 10-31 5032 | 10 
$1 56395039 954213 9.685290,10.314710 | g 
52 | 9.639764 [9.934152] [9-655612/10.313358 | g 
53 9.640024| 9.95450 9.635934|1© 314066 | » 
54 | 9.640284 9. 914029! 9.686255, 10.313745 | 6 
55 | 9:640544|9-954968] |9.686577|110 313423 | 5 
56 9.640804 9.953906 9.686893!10.313102 p* 
57 | 9.641064 [9:953545 9.687219/10 312781 | 2 
53 | 9.64132319-9533783] [19-687540,10.312460 | > 
59 9.641583 9.953742) 9.687861|10.312"38 | , 
60 9.64184219.5 953660} 9.638182|[10 311818 | , 
Co-ſine | Sine | |Co-tang.| Tangent M 
Degree 64. | 


| 
| 
| 
| 


» 


{3 3 


470 Degree 26. 

IM Sine | Co-fine”| | Tangent| Co-tang. | 
—— | 9. 64184219. 953660] |9.688182|10.311818 
"1 | 9.642101 9. 953598 9.683502|10.311498 

2 | 9.642360 9.953537 9.688823|10.311177 

3 9.64261819.953475] [9.689143|10.310857 

4 | 9:64287619.953413] [9.689463|1c.310537 
'5 9.643135 9:953351 9.689783|10-310237 

6 | 9:643393|9-953290] |9.690103ſ10.309897 

7 | 9:643650[9.953228] [|9.690423[10.309577 

8 | 9.643908|9.953166] j9-690742110.309258 

9 | 9-644165|9.953104 b4pooe + 10,308938 
10 | 9:64442319-953042| - 19-691381|10.308619 
11 | 9-644680[9.952980 9.691700\10.308300 
t2 | 9.544936 9.952917] [9.692019[10.307981 
13 | 9645193|9.952855] [9.692338|10.307662 
14 | 9645449 9:952793 be .692656|10.307343 
15 | 9:645706 9.952731 9.692975119-307025 
16 9.645962 | 9. 952668| 9.693293 10. 306706 
t7 9:646218|9.952606 9.693612, 10.306338 
18 | 9.646473'9.952544| |9.693930|10.306070 
19 | 9.646729|9.952481] |9.694248[10.305752 
20 | 9-646984 9.952419] _ 19.654566|10.305434 
21 | 9. 9.647239|9. 2952356] [9.694883 10.305117 
22 | 9647494 |9-952294| [9.695201 10.3c4799 
23 | 9:647749|9-952231] |19.695518'10.304482 
24 | 9:648004|9.952168 9.695835|10.304164 
25 | 9.64825819.952105] _[9.696153/10.303847 
26 | 9.64851219.952043 g > 696470] 10.303530 
27 | 9.648766|9.951980 9 69678610, 303213 
28 | 9.64802c19.951917| |[9.697103110.302397 
29 | 9.649274 |9:951854 (9.697420 10.302580 
3o | 9.64952719.051791] |9.697738|10.302264 

| Co- ſine | Sine | {Co-rang.| Tangent 
Degree 63. 


ts 


Lit 


_ F \ FEI 


Degree 26. 471 | 
M Sine | Co-ſme | | Tangent | Co-tang. 
3o | 9:64952719.951791] [9.697738[10.302264 | 30 
31 | 9.649781 [9-951725 9.698052 10.301947 | 29 |; 
32 | 9.650034 [9.951665 (9.698365/10. 301631 | 28 
33 | 9-650237 19.951602 lg. 698685 [10.391 31 3 2 
34 | 9650519 9.951539 i: 9 629001 = oy 
35 | $65079819.951476 9 99316 10 300684 | 25 
36 | 9.651044 9.951412| 9 699632 [10.300368 | 24 
37 | 9:65129619.951349 0.699947 10.300052 | 23 
3s | 9.651648]9.951286] |9.700263110-299737 | 22 
39 | 9-651800|9.951222 9.,700578[10.295422 | 21 | 
40 9.652052 219.951159] _ I 7orEggltongyten 20 | 
41 | 9.652303|9.931095 9.7012083'10.298792 | 19 | 
42 | 9.652355/9.951032 [01522 10.298477 | 13 
143 | 9.652806|9.950968 (9701837 10.298 163 | 17 | 
44 9.653057 [9930993 9.7021 52/10.297848 | 16 
45 | 9:6533F 19-959341] _ _19-702466|10.297534 | 15 
| 46 | 9:653558[9:950777 [9.702780 10.297219 | 14 
47 | 9653808 9.950714 9.703095[10.296905 | 13 
43 9.65403919.950650 9.703409|10.296591 | 12 
49 9.554309(9.950556 9.703722|10.296277 | 11 
50 | 9:654558[9.950522] 19-704036110.295964 | 10 
5l | 9.65430819.9504 53 9:704350|10:295656 9 
52 | 9:655057[9.959394| [9-704663|10.29537 5 
53 | 9-655307 [9-959330 9704976, [10.295023] 7 
54 | 9:655556|9.950266 97052ge) 10.294710 | 6 
55 | 9:65 580519.950202  [9-705603|10.294397 | _5 
56 | 9.656053|9.9501383| 9.70591 5|10.294084 0 
57 | 9.65630219.950074 9.706223 [10.293771 | 5 
53 | 9.65655019.950009] [9.706541|10.293459 | © 
59 | 9.656799,9-9499 -k 9.706853|10.293146 | ! 
60 9:636347|9 9498 9.707166 10. 293534 S.. 
Co-ſine | Sine | |Co-tang. [Tangent M | 
L. Degree 63. | 


MY ih 


\,* 


\o\. SIE 


472 Degree 27. 
M| Sine | Co-ſine | | Tangent | Co-rang. 
"0 | 9.657047|9.949880| [9.707166] 10.292834 | 60 
I | 9.657295|9-949816] [9.707478110-292523 | 59 
2 | 9.657542 9949732) 9.707790|10.292210 | 58 
3 | 9:65779019-949637] |19-708102110.291897 | 57 
4 | 9.658037|9:949623 pre 10.291586 | 56 
_ 5 | 9.658284 9.949598 9.708726|10.291274 | 55 
6 | 9.658531 |9-949494| [9709937 |[10.290962 | 54 
7 | 9:658777|9-949429| |19-709349|10.290651 | 53 
8 | 9.659024 |9-949364| 19-709660[10.290340 | 52 
9 | 9.659271|9-949300 9.709971 |10.290029 | 5I 
10 | 9.65951719-949235 9.710282|10,239718 | 50 
11 | 9.659763|9.949170] |9:719593[10.289407 | 49 
12 | 9.660009|9.949105 9.710904|10.289096 | 48 
13 | 9.66025 519-949040 9:711214110.288785 | 47 
I4 | 9.660500[9.948976|- [|9.711525[10.288475 | 46 
I5 | 9.660746|9-948910] 19:711836|10.28B164 | 45 
= 9.660991 [9.948845] [9-712146|10287854 | 44 
17 | 9.661036|9.948760 9:712456110.287544 | 43 
18 | 9.661481 [9:948715 9712766|1c-287234, | 42 | 
19 9.661726|9.948650 9.713076|10.286924 | 41 
20 | 9.661970.9.943534| © [9:713386|10.286614 | 40 
21 | 9.662214 [9.948519 9.713695|10,285305 39 | 
22 | 9.66245919-943453] |9-714005|10.285995 | 33 
23 | 9.662702|9.949338 9:714314(10.235686 37 
24 9.662947 9-948323 [700084 10.285376 | 36 
25 | 9.663190[9.948257] 19-714933110-285067 | 35 
26 | 9.663433'9.948191] |9.715241|10.284758 | 34 | 
27 | 9.663677 [9.948126] [9715550[10.284449 | 33 
28 | 9.663920|9.948060 9./715859110.284140 | 32 
29 | 9.664163|9:947995 balm pon 31 
30 | 9:66440619-947929| _ 19-716477110.283523 | 30 
| Co-ſine | Sine | |Co-tang.|Tangent | M 
| Degree 62. 


Ty 
/ 


* [52 


Degree 27. 473 

M Sine | Co-ſne | | Tangent | Co-tang. | 

3o | 9:66440619.947929| _ |19-716477|10.283523 3o 
31 | 9:664648|9.947863] [9-716785|10.283215 | 29 
32 | 9.664891 [9:947797 9.717093[10.282907 | 28 
33 | 9.665133-/9-947731 9.717401110.282598 | 27 
34 | 9-565375|9:947665} [9-717709|10.282290 | 26 
35 | 9:66561719.947599]___19-718017[10.281983 | 25 
36 | 9.66585819-947533] [9.718325|10.281675 | 24 
37 | 9:666100[9.947467 9.718633|10-28 1367 | 23 
33 | 9.666341 [9.947401] [9718940[10.281060 | 22; 
39 | 9:566583|9-947335 9.719248|10.280752 | 2T 
40 | 9:666824|9.9472691| __19:719555|10.280445 | 22 
41 | 9.667065 9:947203 9.719062 10260138 19 
42 | 9.667305| 9.947136 9:720169/10.279831 | 18 
43 | 9:667546|9-947070 $-720476|10.279504 17 
44 | 9:667786|9.947004] [9720783] 10.279217 | 16 
45 | 9 66802619.946937 9.721039|10.278911 | 15 
46 | 9.663266| 9.946371] [9721395 [10278604 14 
47 | 9.668 506| 9.946804 9-721702|10.278298 13 
48 | 9.6687 46,9.946733 9.722008 |10.277991 | 12 
49 9.663986|9. $946671 9.722315|10.277685 | 11 
50 | 9.669225 9.946604 9.722621 [1 10.277379 | 1 
51 | 9.669464 |9-945537 9722927 1 10.277073 | 9 
52 | 9.669703|9:-946471| |9-723232, 10.276768 | 8 
53 | 9.669942|9.946404] (9.723538|10.276462 | 7 
54 | 9.670181|9.946337 9.723843|10.276156 | 6 
55 | 967041 919.946270] [19.724149110.275851 | _5 
56 | 9.670657 9.946203] [9.724454 [10.27 5546 | 4 
57 | 9-670896|9.946136] [|9.724759/10.275240 | 3 
58 | 9.671134|9.946069} 19-725065|10.274935 | 2 
$59 | 9.671372|9.946002 9.725369|10-274630 | I 
60 | 9.67160919-945935] [9:725674[10.274326 |_© 

| Co-ſine. | Sine | Co-tang.| Tangene IM 
Degree 62. 


117 


we [Sf 


F 


474 Degree 28. 
M Sine | Co-ſme | | Tangent | Co-tang. 
0 | 9.67160919.945935| _ |9:725674|10.274326 | 6&0 
1 | 9.671847|9-945863] |9-725979|10.274021 |59 
2 | 9.672084 [9.945800 9$.726284/10.273816 |58 
3 | 9-67232119.945733] 19-726588|[10.273412 | 57 
4 | 9.672558 44ppr 9.-726892|10.273107 | 56 
_5 | 9.67279519:945598|__ 19.727197\10.272803 | 55 
6 | 9.673032[9-945531| |9.727501|10-272499 | 54 
7 | 9.67326819.945463] |9:727805]|10.272195 | 53 
8 | 9.67359519.945396 9.728109]10.271891 | 52 
g qa leaf nan gy 51 
1o | 9.67397719-94 5261 | 9-728716|10.27 1284, 50 
I11 | 9.674213|9-945193] |9.729020[10.270980 |49 
12 | 9.674448|9.945125] |9-729323|10.270677 '48 
13 | 9674684 |9-945058] [9-729626|10.270374 | 47 
14 | 9.574919 9944990} 9.729929[10.270070 | 46 
15 | 9:67515419-944922|  19-730232[10.269767 |45 
16 | 9.675389/9-944354| |9.730535|10.269464 | 44 
17 9.675623|9-944786 9.739838[10.269162 | 43 |. 
18 | 9.675859 9.944718 9.731141110.268859 | 42 
19 | 9.676094 [9.944650] [9.731443110.268559 | 41 
20 | 9.67632819.944592 9.731746[10.268254 40 
21> | 9.676562 944519] |19.732048|10.267952 | 39 
22 | 9.57679619.944446 9-7323511[10.267649 | 38 
23 | 9:67703019:-944377| |9-732653|10-267347 | 37 
24 | 9.677264 9.944399] [19-732955[10.267045 | 36 
25 | 9:677497 19-944241| _19-733257110-266743 | 35 
26 | 9.67773119-944172| 19.733558|10.266441 | 34 
27 | 9.677964 |9.944104 9.733860|10.266140 | 33 
23 | 9.678197 19.944016 9.734162|10.26583$ |32 
29 | 9.678430|9.943967] [|9:734463[10.265537 | 31 
30 | 9.67866319.943398 9.734764 10.265236 30 
Co-ſine. | Sine | | Co-rang.| Tangent |M 
Degree 61. T - 


{ls 


/S[ 


Degree 25. 475 
M Sine | Co-fine | | Tangent| Co-rang. | _ 
— -— Oh GS pa 3 
30 | 9:678663[9.943898| _ _19734764| 10.265236 = 
31 | 9.678895 9.943330 9.735666' 10.264934 ha 
32 | 9-679128[9.943761 9735362, 10.264633 | 2; 
33 | 967036019.943692 | 9.735668 10.264332 26 
34 | 9679592|9-943624] [9.735968] 10-264031 |, 
35 | 9:67982419:943555|___19-736269110.263731 || 
36 | 9:-680056|9.943436 9.736570|10.263430 23 
37 | 9:630283| 9.943417 9.736870|10.263130 | ,, 
38 | 9.680519| 9.943348 9.737171110.262829 | ,, 
39 | 9:68075019:943279] [|9757471|10-262529 | ,, 
go | 2:eyna pagan 19927770 nemnnne 1 
41 9.631213|9.943141 9.738071|10.261929 4 
42 | 9.681443|9-943972] |9-735371|10.261629 | _ 
43 | 9-631674|9.943003 9.733671110.261329 - p 
44 | 9681904 9942933} 9.735971110.261029- Y 
45 | $68213519.942864| | 19.739271110-260729 | - 
46 | 9.682365|9.942795] 19:739570|10-260430 | [4 
47 | 9.682595|9:-942725] |9:739870|10.2601 30 | 73 
48 | 9-68282519.942656 9.740169(10.259831 | 12 
49 9.683055 9.942537 9.740468|10 259532 \|11} 
50 9.68328419.942517 9:740767[10.259233 10 
51 | 9-683514/9.942448] [9741066 10.253934 | 9 | 
52 | 9.683743 (9-942378 9.741365 10.253635 $ } 
53 | 9:633972 9.942305 9.741664 {10-258336 | 7 | 
54 | 9-684201|9.942239 9.741962) 10.25803$ | 6 
55 | 9.68443019.942169 | _19-742261|10.257739 - 
56 | 9.684653| 9.942099 [9:742559| 10257441 "Y 
57 | 9 684887|9.942029 9.742358|10.257142 | 5 
53 | 9.635115|9-941059] [9-743156|10.256844 | 2 
59 | 9:685343/9-9413889] [$743454|10-256546 | 1 
60 | 968557119.941819] _[9.743751|16-256248 | © 
Co-ſine | Sine | | Co-tang.|Tangent |M 
| Degree 61. 


11 


— 
_ 


ho == = 
ONS, —— wo — _ _— — —— — —_—— py ——__— Rn ” ———— 


— On ——_— 
OC — _— 


> ——— 


wi 


476 Degree 29. 
M Sine | Co-ſine | [Tangent | Co-tang. | 
"0 | 9.68557119-941819] |9743752/10.256248 | 60 
1 | 9:6385799/9-941749] |[|9:-744950|10.255950 | 59 
2 9.636027|9:941679 9.744348|10.255652 | 58 
3 | 9686254 9.941609] [|9:744645|10-255355 | 57 
4 | 9:586482 9.941539] |9:744943[10-255057 | 56 
E, 9.686709|9.941468 19-745240[10.254760 | 55 
6 | 9-636936|9-941398| [|9.745535|10-254462 | 54 
7 | 9-68716319.941328] 1|9-745835|10-254165 | 53 
8 | 9.637338919.941257 9.746132|10.253868 | 52 
9 | 9.68761619-941187 9.746429110+253571 | $1 
Io | 9.68784219.941116 9.746726110.253274 | 50 
11 | 9.688069| 9.941046 9.747c23(10-252977 | 49 
I2 | 9.688295|9.940975 9.747319|10.252680 | 48 
13 | 9-688523|9.940905 9.747616|10.252384 | 47 
14 | 9:688747|9.949834| [|9-747912|10.252087 | 46 
15 | 9:-638972|9.940763|__ _|9-749209110.251791 | 45 
16 | 9.689198|9.940693 9.748303 10.251495 | 44 
17 | 9.63942119.940622 9.748801}10.251199 | 43 
18 | 9.6896481|7.940551| 9.749997] 10.250902 | 42 
19 9.689873|9.940480) 9-749393|10.250607 | 41 
20 | 9.690098|9.940409} [9 7496891r0-250311 | 40 
21 | 9.690323|9.940333] |9.749985|10.250015 | 39 
22 | 9.690548|9.940267 9.750281 |10.249719 | 38 
23 | 9.69077219.940196] [9.750576| 10.249424| 37 
-24 | 9.690996|9.940125] |9.750872110.249128| 36 
125 9.691220 9.949053] _ 19-7 51167 10.248833 | 35 
26 | 9.691444 |9-939982 19.751462|10-248538| 34 
27 | 9.691668, 9.939911] [9.751757 |10-248243| 33 
| 28 | 9.691892, 9:939840 9.752052[10.247948| 32 
29 | 9.692115[9.939768] [9-752347|10-247653| 31 
30 | 9.69233919.939697 9-752642(10-247358| 30 
| Co-fme | Sine | | Co-tang. | Tangent | M 
| Degree 60. | 


Go” | 


ll! 
—==k Degree 29. 477 | ll | 
M\ "Sine | Co-ſine | | Tangent| Co-tang. x | 
32 | 9.69233919:939697| _ 19-7 52642110.247358 | 30 


31 | 9.692562 [9.939625] [9-752937|10.247063 | 29 | 
32 | 9.692785 9 939554| [9:753231|10.246769 | 28 ( 
33 9.693008 |9.939482 9-753526110.246474 | 27 
34 | 9.693231 [9.939410 9.753820|10.246180 | 26 
33 | 9-69345319-939339|___[9-754115[10-245885 | 25 
36 | 9.69367619.939267] [|9:754409/[10245591 | 24 
37 | 9:693898|9.939195] [9:754703|10.245297 | 23 
33 | 9.694120|9.939123] |[9.754997|10.245003 | 22 
39 | 9.694342\9-939951| - [9:755291|10.244709 | 21 
a2 | 959456419 938980| 19.755584[19:244415 | 20 
41 —_ 19:755878 10.244122 | 19 
. | 4= | 9.695007 [9.938835] [|9.756172/10.243828 | 18 
43 9.695229,9-938763 9756465 10.243535 | 17 
44 9c 34309990090 day wes 16 


w—— 


= - 
— — 


— —_ 


_ ——_ 


= OBE EEE 


43 | 9.69567119.938619] _19.757052[10.242948 | 15 
46 | 9-695892|9.938547 19737241 10.242655 | 14 
47 | 9:696113|9.9338475] [|9:757638|10.242362 | 13 
48 | 9.696334|9 938402| * |[9.757931|10.242069 | 12 


49 | 9:696554.9-938330| |9.758224|10.241776 | 11 
$0 | 9:696774|9-938257) __19.75351710.241483 10] 
51 | 9.696995'9.9381$5 9.753810|10.241190 


_ 
52 | $697215|9.938112 9.759102|10.240898 | 8 
33 | 9:69743519-938040| [9.759395 [10.240605 | 7 
34 | 9-6976549-937967| |9:759687[10.240313 | 6 
35 | 9:69787419-937895| _ 19:759979|10.240021 | 5 
56 9.698093 [9.937822 (9-760271|10.239728 4 
57 | 9-698313(9-937749 [2760564| 19239436 3 
58 | 9.698532/9.937676] [9.760856| 10.239144 | 2 
| 59 | 9:698751|9.937603 9.761147 10.238852 | 1 
60 | 9.59897019.937531] _ |9-761439|10-238561 | © 

Co-fine | Sine | | Co-tang. | Tangent | M 
Degree 60. ( 


W7 


49. 


478 —_— 30. Ti 
M | Sine | Co-ſine | | Tangent Co-rang. | | 
_0 | 9.698970|9.937 531 [9764439 10238561. | 85| 
I | 9.699189[9.937458] [9-761731|10-238265 | 59 
2 | 9.699407 |9-937385| © [9.762423[10.237977 | 58 
3 | 969962619.937312 9:762314[10.237686 | 57 
4 RC onets 9:762606|10.237394 | 56 
| _5 } 9700062[9.937165 9762897110.237t03 | 55 
6 7.700280| 9937092 9.763188|10.236812 | 54 
7 | 9:700498|9.937019] [9:763479|10-236521 | 53 
8 | 9.70071619.936945] 19-763770(10.236230 | 52 
9 | 9700933 9.936872 qr an had FI 
10 | 970115119.936799| _ 19:764352110.235648 | 50 
11 | 9.701568/9.936725] |9764643110.235357 | 49 
12 | 9.701 585|9.936652] [9-764933[10235067 | 48 
13 | -70180219.935578} [19.765224110-234776 | 47 
14 | 9.7c2019/9.936505] |9-765514|10.234486 | 46 
15 | 9$:702236|9.936431| 19-765805110-234195 | 45 
16 | 9.702452'9.936357| [9.766095 10.233905 | 44 
17 | 9.702669|9.936284, 9.766385|10.233615 | 43 
18 9.7<288519.936210 9.7666975|10.233325 | 42 
I9 | $.703101' 19-9361 36 een 10.233035 | 41 
20 | 9.703317| 9.936062) |9.767255110.232745 | 40 
21 | 9.703533 Leading 9.767545/10:232455| 39 
22 | 9,703748| 9.935914. 9.767834[10.232166| 38} 
23 9:70396419:535840| 9.768124110:231876| 37 
24 | 9-704179 9.935766| - |9.768413| 10.231 587 | 36 
25 | 9:704395,9-935692| _19.768703[10-231297| 35 
26 | 9.704610'9.935618] [9.768992 10.231008| 34 
27 | 9-70482019.935543] |9:-769281|10.230719| 33 
28 | 9.705040|9.935469 4 10.230430| 32| 
| 29 | 9.705254|9-935395] |9-769859|10.230141| 31 
32 | 970346919 935320] |9-770148|10-229852| 30 
Co-ſins | Sine | | Co-tang.| Tangent | M | 
Degree 59. [4 


RO- 


DSS 47 - ls 


a " Degred 30. 

M\ Sine | Co.fine, | [Tangent | Co-rang. 
39 | 970546919. =o" [9.770148| 10. 229852 30 
31 970568319 935246] |9:770437| 10229563 | 29 
32 | 9.705897 9998071 ' [9-770726|10.229274 | 28 
33 | 9.70611219-935997 9.7710151[10-228985 | 27 
34 | 9-70632719-  |9.571303\10.228696 | 26 
35 | 9706539|9-934948 9.771 592110.228408 | 25 
36 | 9.706753|9:934373} |9.771880|10.228120 | 24 
37 | 9.706967| 9.934798 9.772168|10.2278332 | 23 
38 | 9.707180[9.934723] |9.772456|10.227543 | 22 
39 | $.707393|9-934649| [779003 10.227255 | 21 
40 | 9.70760619:934574| 19-7730331192.226967 | 20 
41 | 9.70781919:934499] [$-773321|10.226679 | 19 
42 | 9.70803219.934424| 9.773608|10.226391 | 18 
43 | 9.70324519.934349 9.77 3896|10.2261 og | 17 
44 | 9.708457|9-934274| |9:774184|10-225816 | 16 
45 | 9.70867019-934199] _ 19-774471110,225529 | 15 
46 | 9-708882|9.934123] |9.774759/10.225241 | 14 
47 | 9-709094[9-934048] [|9-775046|[10-224954 | 13 
48 | 9-70930619.93397 3 9:7753331(10-224666 | 12 
491 9-70951819.933897] [9-775621[10.224379 | 11 
50 | 9:-70973919-933322| _ 19.775905|10.224092 | 10 
51 9.709941 19: 933747] \(9-776195 10.223805 | 9 
52 | 9.710153 9933671 9.776482|10.223518] 8 
53 | 9710364 |9-933596] |9-776768|10.223232 | 7 
54 | 9:710575|9.933520] |9.777055|10-222945 | 6 
55 | 9$71078619.933444| 19-777342110-222658 | 5 
56 9.710997 [9-933369| 9:777628|10.222372 | 4 
57 | 9-7112c8|9.933293] [9777915|10.222085 | 3 
58 9-71141819.933217 = 779201110.2217599 | 2 
59 | 9711629, 9.933141 9.778487|10.221513| 1 
60 9.711839|9.933066 9.778774(10.221226 | © 
Co-ſine | Sine | | Co-eang. | Tangent | M 
Ivins Degree 59. =} 


/70 


2 
% 
% 
. 


4s 


| 


| 486 Degree 31. | 
'M | Sine. | C6- ſine | | Tangent| Co-tang. w | 
_o | 971183919.933066 _ 19.778774|10.221226 |&0 
r | 9.712049 9.932990] |9.779060[10.220940 | yg 
2 9422 3919:932914 9779346 10.220654 58 
3 | 9-7124699-93283 9-779632|10.220368 | 57 
4 | 9$712679\9.932761 9.779918|t0.220082 | 56 
_3 | 971288919.932685 9.780203110.219796 | 55 
6 | 9-713098|9-932609] [9.780489|10-219511 | 54 
7 | 9-713308|9-932533] [9-780775110.219225 | 53 
8 | 9-71351719:932457] |9:-781060|10.213940 | 52 
9 | 9-71372619.932330 9.781346|10.218654 [51 
10 | 9:71393519-932304|___19:781631]10-218369 50 
I | 9.714144(9932227) 19-781916|10.218084, [49 
12 | 9.714352|94932151 9.782202/10.217799 '48 
13 | 9:71456119.932074 9:782480|10-217514 | 47 
14 | 9$714769|9-931998] [9:782771110.217229 | 46 
15 | $71497719-931921] -19-783056[10-216944 [45 
16 9713106 S090n40 9.783341 [10.216659 | 44 
I7 | 9-715394 9.931768 9.783626|[10.216374 | 43 
18 | 9.715601 9.931691 9.783910|10.216090 | 42 
19 | 9.715809|9.931614 bes 10-21 5805 |41 
20 | 9.716017|9.931537| _[9.784479|10-215520 |4o 
21 | 9.716224 9.931460] 9.784764|10.215236 | 39 
22 | 9.716431|9-931383] [9785048 10.214952 | 38 
23 | 9.716639|9:931306 9.785332|10.214668 | 37 
24 | :716846|9.931229] |9:785616|10.214384 | 36 
25 | 971705319.931152] |9.785900|10.214099 | 35 
26 | 9.7172591(9.931075 9.786184|10.213816 | 34 
27 | 9.717466|9.930998 9.786468|10.213532 | 33 
28 | 9.717672|9.930920| [97867 52/10.213248 | 32 
29 9.717879|9 930843 9.787036 10.21296q | 31 
30 | 9.718085[9.930766| 9.787319110.212681 30 
Co-fine | Sine | | Co-tang.|Tangent |M 


_ 


\Degree 58. wÞ 


'\12) 


/4 


hk 
J2 | 


Degree 31. 481 | 
M| Sine | Co-fine | | Tangent | Co-rany. | -4 
3o | 9713085]9.930765| _ [9.787319|10.212681 | 30 
31 | 9:718291|9.930638] [9.187603[10.212397 | 29 
32 | 9-71849719.93a611] [9.787886|[10-212114 | 28 
| 33 | $71870319.930533] |9-788170[10.211830 | 27 
34 | 9-718909! 9.930450 9.788453[10.211547 | 26 
35 921911419. 930378 9:788736|10.211264 | 25 
36 | 9-719320|9.930300| [9:789019|10.210981 | 24 
37 | 9-719525 |9-930223 9.789302 [10.210698 | 23 
38 | $71973019.930145 9.7895851[10.210415 | 22 
39 9.719935|9-930067 9.789868|10.210132 | 21 
40 9.720140;9.929989 9.7901 51110.209849 20 
| 41 | 9-72034519:929911,] [9:790433[10.209566 | 19 
42 | 972054919:929833] [9-790716[10.209284 | 13 
43 | 972075419-9297.55} 9790999 10.20900t | 17, 
44 | 9720958 9929077) 9-750281 [10208719 | 16 
45 | 9-72116219:929599| _ [9-791563110.208436 | 15 
46 | 9-721366|9.929521} [9.791846|10.2081 54 | 14 
47 | 9721570[9.929442 9.792128|10.207872 | 13 
43 | 9-72177419:929364| 19.7924t01j10.207590 | 12 
49 | 9-721978|9.929286] [9.792692|10.207308 | 11 
50 | 9-72218119.929207] _19.792974|190.207024 | 10 
$1 | 9:722385 (9.929129 (9-793256|10:206744 | 9 
52 | 9:722588 19.92 Clo [9-793538 10.206462 | 3 | 
53 | 9922791 19-92 19.793819/10.206180 | 7 
54 | 9:722994}5 908 9.794101|10.205899 | 6 
55 97231971 -9288 14 94794333110-205617 3 
| 56 | 9$723400|9-928736 794664 [10.205336 | 4 
57 Ae rnd 79494 5|10-205054 | 3 
58 | 9.723805 9-7952271(10.204773|"2 | 
| 59 | 9724007 35 $459 9.795598[10-204492 | | 
60 9.72421019 _19:795739|10.20421 1 © 
| Co-ſme ,| x | |Co-rang.|Tangeno | M 
: ; Degree 58. | 


Gy + Degree 31. 


M | Sine | Co-he | | Tangint] Co-rang. 


© 9:795789|10.204211 | &6 
I 9:796070|1 530 | 5t 
F- 9:996351110 ve 440 ; 
3 9796632] 10.203368 | 37 
4 9796913 yt 56 
5 9-797194)10.202806 55 
6 97797474 [10.202522 | 54 
7 $44 Ge 10.202245 | 53 
8 92 [16201964 | 52 
9 | 9526024 321708 5998316 Yo201084 51 
10 9.72622) 9.927628] 19798596 10.201404 | 50 
11' | 9:726426|y. _ 9. 49 
12 | 9726626). 9.799157 (16:260843 | 48 
17 | 9726827 3 £29990 | [9-799437|10260563 | 47 
r4 | $:7270 A etgr 9:799717110.200283 | 46 
ry | 9:727228|9.927231 9-799997\1 0.200003 | 45 
rs | $-727428(9.927151] |9:800299|10.199923 | 44 | 
17 | 9-727623|9.929671] [|9-800559110.199443 | 43. 
is | 9727828 \9.926991] [9.800836}10.199163 | 42 
19 | 9.728027|9.926911 9.30T116\10. 41 
20 9.42822719.926331| [9.801396[16a5B604 | 4© 
21 | 972842719.926751] [9801675 UOyENS 39 
22 $723026 NES. 9.801 _ 38 | 
= _ | 
24 19 3 agcagan = 
25 | 9.729223 
26 | 9.72942.2|9:926351 
27 | 9729621 [95926270 
28 | 9.72992019:9#6190' zoP1 2h 
29 | 9.530018 19.926110 9. | © AJ6091 
3o | 9.730216 '9:926029|  |9:804187H19a95813 
| .Co-fine | "Sinie' | |Co-Hting, | Tangenic M 
"A: +. - _\, & > US 


[TL 


[47 


[27 


| FE Degree 32. - 453 
M | Sine |. Co-fine | | Tangent | Co-tang. 
3o 9.730216|9.926029| * [9.804187|10.195813 30 
131 | 9-73041519.925949| |9:804466| 10.195534 | 29 
32 | 9730613 Leer 9.8047451[10.195255 | 28 
33 | 9730811 j9:925787] |9:805023|10.194977 | 27 
34 | 973100919:925707] [9-805302[10-194698 | 25 
35 9.73120619:9.25626 9.805 380}104194420 25 
36 | 9-731404[9.925545] [9.805859] 104194141 | 2, 
| 37 | 9-73160119.925464] [9.806137110.193863 | 22 
38 | 9-73175919.925384} |19:306415110:193585 | g2 
39 | 9731996(9.925303] |9.806693| 10.193309 | 2; 
49 | $732193|9-925222 9.806971 10.193c28 | 2g 
41 | 9:732390|9-925141 9.807249|10.192751 19 
42 | 9732587 [9925060] [9.807527 [10.192433 | 1g 
43 | 9732184 (9.924978] |9:807805110.192195 | 1». 
44 | $:732980\9.924897] [9.808083|10.191917 | ; 6 
45 | 9733177 9.924816| _ 9.308361 |10.191639 T 
46 | 9-733373 [9924735] |7:308638|10.191362 | 1, 
47 | 9:733569[9-924653 xe to-191084 | > 
48 | 9733765 [9.924572 9.8c9193|t0.190807 | ,> 
49 | 9:733961|9.924491] [9-809471|10.190529 | ,, 
Fo | 9.7341 5719-924409] _19.809745|ro.190252 |, 
'51 "9:134353 9.924328 9.810c251ro.129975 = 
$52 | 9.734543[9.924246 9-810302|10.189697 | g 
$3 $7347 44 |9-924164] (9.810580|10.189420 7 
54 | 9:734939|9-924083] |9.810857|10.189143 | £ 
55 | 92735134\9-924001| |9-811134110.188866 | . 
56  9$:735330[9-923919 9.811410|10.188589 "4 
$57 | 9-73552519.9238337 9.811687|10.188313 3 
58 9.7 357191959237 55 9.311964 10.188 36 2 
59 | 9735914 9.923673] [9812241{10.187759 | , 
60 | 9:73610919:923591 9.812517| 10187483 pe 
Co-fme | Sine | |Co-rang. | Tangent | M 
— A... a 
4 » -—" MRS 


146 


| 464 Degree 33 
; ous, S 
M | Sine | Co-ſine | | Tangent| Co-tang. 
— \— 
_ © | 9.736109(9.923591|  19.812517[10.187 483 60 
I | 9.736309 [9.923509 9.812794 |[10.187206 | 59 
| 2 | 9.736497 [9.923427 |[9.813070|10.186930 | 58 
3 | 9736692 19.923345] 19-313347|10.186653 | 57 
4 | 9-7368386([9.923263| + |9.813623|10.186377 | 56 
7287 9.73708019.923180 58138991 10.186101 55 
6 9.737274 9.923098 9.814175/10.185824 | 54 
7 | 9737467 9.923016| - [9.814452110.185548 | 53 
8 | 9.737661 9.922933| 9.814728|10.185272 | 52 
9 | 9.737954'9 922851 9.81 5004|10.184996 | 51 
10 | 9.73804819.922768 981 5279 10.184720 | 50 
11 | 9.738241|9.922686] |9.815555|10.184445 | 49 
I2 | 9.738434 |9.9226c3 9.815831|10.184169 | 48 
13 | 9.73862719.922520 9.816107\10. 183893 | 47 
14 | 9.738820|9.922438 9.816382|10.1$3617 | 46 
15 | 9.73901319-922355] 19.816658\10.183342 | 45 
I6 | 9.739205|9.922272| |9.316933|10.183066 | 44 
17 | 9.739398|9-922189 9.817209|10.182791 | 43 
13 | 9.73959c|9.922106 9.817434 |[10.182516 | 42 
19 | 9.739783|9.922023] |9.817759|10.182240 | 41 
20 | 9.73997 519-921940 9.818035|10.181965 | 40 
21 9:740167|9.921857] [9 818310|10.181690 | 39 
22 | 9.74035919-921774| |9-818585|10.181415, | 35 
| 23 9:740550,9.921691]\ [|9.818860|10.181140 |_37 
24 9:740742|9-921607 9819135|10.180865 | 36 
25 | 9.74993419-921 524 9.819410|10.180590 -35 
26 | 9.74112519.921441 9.819684|10.180315 | 34 
27 | 9.741316|9.921357 9-319959|10.180041 33 
{28 9741507 (9921274 9.820234 |10.179766 | 32| 
29 | 9741693|9.921190| ages 10.179492 | 31 
30 94741339 9.921107 9.820783\10.179217 30 
Co-ſine | Sine | |Co-rang. [Tangent | M 
ne Degree 56. | 


115 


14 b 


*M Degree 33. 4385 
M | Sine , | Co-ſine | | Tangent | Co-tang. Lis 
30 | 9-741889|9.921107| _ |9.820783|10.179217 30 
31 | 9.742080|9.921023 9.321057|10.178943 = 
32 | 9.742271 [9-920939 9.821332[10.178668 | © 
33 | 9:742461 [9.920855 9.821606|10.178394 | 27 
34 DIA $9 9000778 9.821880[10.178120 26 
35 | 9:742342|9.920688 | _19.822154[10.177$46 25 
36 9.743032 9.920604] 9:322429'\10.177571 | 24 
37 | 9:743223/9.920520| |[9.822703|10.177297 | 23 
38 | 9.743412/9.920436] [9.822977/10.177023 | 22 
39 | 9:7436c2|9.920352| |9.823250|10.176739 | 51 
4 9.74379219.920268 9.823524|10.176476 | 29 
41 9-743932|9.920184 9.823798[10.176202 | 19 
42 | 9.744171|9.920099 9.3824072|10.175928 | 13 
43 | 9-744361 9.920015) [19.324345[10.175655 | 17 
44 | 9:744559,9-919931| [|9.824619/10.175381 | 16 
45 | 9-744739.9919846] (9.824892|10.175108 | 15 
45 9-744928 [9.919762 9:325166|10.174834 I4 
47 | 9.745117 [9.919677 9.825439 10.17 4560 13 
48 | 9.745306|9.919593] [9.825713(10.174287 | 12 
49 | 9-745494[9 919508 9.825936|10 174014 I1 
50 | 9:74568319.919424] _ 19-826259[10.173741 |1© 
51 | 9.7458371[9.919339 9:826532|10.173468 o 
52 | 9.746059/9.919254} [9.826805 |10.173195 | 5 
53 | 9.7462483'9.919169 9.827078/10.172922 | 7 
54 | 9-746436|9.919084| |9.827351|10.172649 | 6 
$5 | 9:-74662419.918999] [9:827624|10.172376 |_5 
56 | 9.746811[9.918915 9.827897 |110.172103 | 4 
57 | 9.746999 [9.918830 9.828170|10.171$30 | 3 
58 | 9.747187 |9.918744| |9.828442110.171558 | 2 
59 9747374/2910639 9.828715[10.171285 | x 
60 | 9.747562|9.918574 9.828987110.171012 | 5 
Co-fine | Sine | |Co-tang, | Tangent IM 
"EE Degree 56. 
| K k 3 


123 


* 
 —_— 
- 


Js 


456 Degree 34- 
M Sine | Co-ſme | | Tangent| Co-tang. | 
-0 | 9:74736219.918574| __|9.828987]10.171012 | 60 
I | 9:74774919-918489] |9.829260[10.170740 | 59 
2 | 9-747936 9.919404 9.829532[10.170468 | 58 
3 | $-74812319.-91831 9.829805[10.190195 | 57 
4 | 9-748310|9.918233] [|9.830077|10.169923 | 56 
_5 | 9:-74849719-913147] _ [9.830349 10.169651 | 55 
6 | 9:748633'9.918062] [9.830621 |10.169379 | 54 
7 | 9-74887019.917976 9.830891 /10.166106 | 53 
8 | 9.74505619.917891| |9.831165 |10.168834 | 52 
9 9:749242/9-917805 ke <bnuul 10.168563 | 51 
10 | 9:74942919:917719]  [9-831709110.168291 | 50 
11 | 9.749615 9.917634 9.831981 [10.168019 | 49 
12 | 9.749801 [9.917548] [9.832253[10.167747 | 48 
13.| 9.74998619.917462] (1i9.832525110.167475 | 47 
I4 9.750172[9.917376 beet 10.167204 | 46 
15 | 9:750358:9.917290| [9.833068]10.166932 | 45 
16 | 9:750543[9-917204] |9.833339|10.166660 | 44 
17 | 9.75072919.917118 9.833621 [10.166389 | 43 
13 9750914 \9-917032 9.833882 [10.166118 | 42 
119 | 9751059(9.916945 beats 10.165846 | 41 
120 o551284|0.916819 9:834425110.163575 40 
21 | 9:7531469|9.916773] [9.$34696|[10.165304 | 39 
22 731654 3916686 9.834967 [1 0.165033 38 
23 | $751838[9.91660c 9.835238|10.164762 | 37 
24 97 2009-916314 [9329509 10.16449x | 36 
25 | 9-752207 19-916427] [9.835780[10.164220 | 35| 
26 | 9.752392[9-9163490| [|9.836051-[10.163949 | 34 
27 | 9:752576|9-916254 9.836322110.163698 | 33 
28 | 9.752760}$9 16167 9.836593(10.163407 | 32 
29 | 9:752944|9.91 6080 9.836864 [10163136 | 31 
30 | 9:753128|9.915994 9.837134 |10.162866 30 
| Co-fine | Sine | [Co-tang. [Tangent M 
mY Degree 55. 


14- 


| 


(45 _ 


Degree 34- 487 

M| Sine | Co-fine | | Tangent| Co-ang. 
30 9.753128[9.91 5994 (9.837134 10, 162866 30 
31 | 9-753312|9.913907] [9.837405|10-162595 | 29 
32 | 9-753495(9-91 5820] [9.83767 5110.162325 | 28 
33 | 9$75367919-915733{ 19:337946[10.162054 | 27 
34 | 9:75 ant anee 9838216|[10.161784 | 26 
35 | $7:5494619.915559 9.838487 to.161513 25 
36 | 9754229 9-915472] [9:838757|10.161243 | 24 
37 | 9:754412;9-913385] [9.839027[10.160973 | 23 
38 | 9754595 19-915297] |19.839297[10.160702 | 22 
39 | 9-73477819.91 5210 9.839 568]10.160432 | 21 
49 | 9:75496019-91 5123] _ 19-839838110.260162 | 20 
41 | 9:755143[9.91 5035 9840108 |10.159892 | 19 ' 
42 | 9-75532319-914948} [9.840378[10.159622 | 18 
43 | 97555 914860| 9840647 [10.159352 | 17 
44 | 9-75559919-914773 NN 10.139083 | 16 
45 | 9:75587219-914635 9.841187|10.158813 15 
46 | $:756054[9-914597] [9841457 |10-158543 | 14 
47 | 9-756236;9-914510] [9.841726/10.158273 | 13 
48 | 9-756418 [9.914422] [9.841996 10.1 5800g | 12 
49 | 9-756600[9.914334] |9:342206| 10.157734 | 11 
5o | 9:756781 9.914146 9842505[10.157465 10 
51 | 9$756963(9.914158] [9.842B04|10.157195 | 9 
52 | 9:757144|9-914070| - |9:343074[10.156926 | B 
53 | 9:757316(19.913982] [9:343343/1c.156657| 7 
54 | 9-757597 [9-913894| [9:843612|1041 56387 | 6 
55 | 9-75768819.913806|  -|9.843882|10.156118 | 5 
56 | 9:757869|9.913718] [9.844151[10.155849 | 4 
57 | 9:758049|9.913639| [9.844420|10.155580 | 3 
53 | 9.753239(9.913541] 19-844689]10.155311] 2 
59 | 9758411 991473} 9.844958|[10.155041| 1 
60 | 9.758591 9.913361] |9.845227|10.134773 M. 
| Co-fine | Sine | |Co-cang. [Tangent | M 

Degree 55. 


= 


K k 4 
1/7 4 


_—— 


| 


4h 


> "Degree 35. 
M | Sine |-Co-fne | | Tangent| Co-tang. 
mn | _ >. 
['5 | 9:75859119-913364| |9845227110.1 54774 | 66 
1 |9:753772/9.913276] [9.845496|10-154504 | 59 
2 1 9-753895219-913187 PS 10.154235 | 58 
3 | 9759132 19-913099] 19.846033110.153967 | 57 
4 | 9:759312|9.913010 be py nn phage 56 
_5 | 975949219.912921] 19:846570110.153429 | 55 
6 | 9:759672|9-912833 9.846839|1c.153161 | 54 
7 19759851 [9.912744] |9:847107|10.152892 | 53 
8 | 9760031 9-912655| 9:347376110-152624 | 52 
9 9.760210 9.912566 9.347644 |1 0.152356 51 
10 | 9:76039019-912477| __|9:847913]10.152087 | 50 
11 | 9:76056919.912388] [9.848181 |10.151819 | 49 
i2 | 9$760748|9.912299] |9.848449|10.151551 | 48 
13 | 9-76092719.912210 9.843717|10.151283 | 44 
14 | 9-761106[9.912121 [240905 10.151o015 | 46 
15 | 9-761285 9.912031] 9-349254 104 50746 45 
16 9-761464 (9.911 42 9.849522|10.150478 | 44 
17 | 9$:-761642[9.911853 9.849789|10.150214 | 43 
18 | 9761821 [9.91 1763 9.850057 110.149943 | 42 
19 9761999911674 9:850325|10.149675 | 41 
20 | 9:762177\9-911584] [9.85059 10-149407 | 46 
21 | 9:76235619.911495] |[9-850861|10.145139 | 39 
22 | 9-76253419-911405 9.851128|10:148872 | 38 
23 | 9:762712|19-911315] 19851396[10.148604 | 37 
24 | 9:762889,9.911226 PR 10.148336 | 36 
25 9:76306719-911136 9.851931110.148c69 | '35 
26 | 9:75324519-911046 9.852199\10.147801 | 34 
27 | 9-76342219.910956] |[9-852466|10.147534 | 33 
28 9.76359919-91 0866 9.852731110:147267 | 32 
29 pruned 9.853001 10.146999 | 31 
Zo 9.7639 5419 910686] [9.853268 10.146732 30 
| Co-ſme | Sine | - |Co-tang.| Tangene | M 
Degree 54- 


[18 


144 


— — 


[2.5 


Degree 35. 439 
| M Sine | Co-ſine | | Tangent| Co-tangp. | ; 
| 30 | 9-763954|9.910686] [9.853208] 10.146732 | 30 

31 | 9:-764131|9.910596) |9.853532|10.146465 | 29 
32 | 9.764308|9.91 0506 9.853802|10.146198 25 
33 | 9-7544851 9.910415] [9.854069,/10.145930 | 27 | 
34 | 9:764662|9.910325 9.854336|10.145664 | 26 
35 | 9$:764$38$19.910235] |19.854603|10.145397 = 
36 | 9.765015|9.910144] [9.854870|10.145130 | 24 
37 | 9-765191|9.919054 9.855137|10.144863 | 23 
38 | 9-765367|[9.909963] [9.855404(10.144596 | 22 
| 39 9733441990900 9.855671110.144329 | 21 
40 | 9.76372019.909782 9.855937110.144063 S> 
41 | 9.7653896[9.909691 9.356204 |10.143756 | 19 
42 | 9.766071 [9.909601 9.356471|10.143529 | 18 
43 | 9-766247|9.909510f 19-856737110.143263 | 17 
44 | 9:766423|9.909419] [9.857004|10.142996 | 16 
45 9.766598|9.909328 9.857270[10.142720 | I5 
46 | 9.766774|9-909237] |9.857537|10.142463 | 14 
47 | 9.76694919.909146 9.857803|10.142197 | 13 
48 | 9.767124|9.909055] |9.858069|10.141931 | 12 
49 916729919-90n004 [9-358336 10.141664 | 11 
50 | 9.767474|9-908873 9.3858602|10.141398 | 10 
51 | 9.767649 [9.908781 9.858868|10.141132 | 9 
52 9.767824 [9.908690 9.359134{10-140866 | v 
33 | 9-767997,9.908599! 19 8594o0o[10,140600 | 7 
54 | 9.768173'9.908507| 9.859666 10.140334 | 6 
55 | 9:-76834819.908416| | 9.359932 10.140068 | 5 
56 | 9.768522|9.908324| |9.860198|10.139802 | 4 
57 | 9.768696|9.908233 9.360464|10.139536 | 3 
58 | 9.768871 [9.908141 9 $60730|10.139270 | 2 
59 | 9.769045|9.908049 9.860995|10.1390c5 | 1 
60 | 9.76921919.907958] |9.86126110.138739 | © 
| Co-ſine | Sine | | Co-rang. | Tangent M |} 

Degree 54- 

G— FP 


— — 


143 


CE CE I, 
-” — —————.. 


116 


490 Degree 36. 
M | - Sine | Co-ſine. | | Tangent | Co-rang. [ 
4x 9-769219|9.907958| [9.861261] 10.138735 | 60 
2 | 9-769392,/9.907866] [|9.861537|19.138473 | 59 
3 | 9769566[9.907774| |9-861792|10.138208 | 58 
4 9.769740(9.907682] [9.862058(10.137942 | 57 
5 | 9-769913|9.907590| [9 £2333 LOTI0ETy 56. 
2 | 9270087|9.997498] _ [9.862589] 10.137411 | 55 
7 | 9-770260[$.997406 9.3628 54/10,137146 | 54 
g | 9:770433(9-907314| [9.363119110.136880 | 53 
9 $.770606|9 907221 9.863385} 10.136615 | 52 
15 | 9-770779/9907129] |9.863659[10.136350 | 51 
— | 9-770952(9.907037] __ |9.863915|10.136c85 | 50 
1, | 9-771125/ 9.906945} |9.864180|19.435820 | 49 
12 | 9-771298[9.906852] |9.864445[10.135554 | 48 
3 | 9.771470(9.906760| [9.864710110-135289 | 47 
'4 | 9-771643|9.906667 060075 10135024 | 46 | 
2 9.77181519-9065741 _|9-865249110.1 34759 | 45 
*> | 9.771987| 9.90648 9863505|10.134455 | 44 
14 | 9772159|9.506389] [9.865770[10.134230 | 43 
9.77233119.906296] [|$.866035110.133965 | 42 
'? | 9-772503|9.906203] |[9.866300[10,133700 | 41 | 
22 | 9:77267519.906111 9.866564110.133436 | 40 
- 9.772847 [9.906018] |9.866829|10.133171 | 39 
22 | 9:773018|9.905925| . [9.867094 [10.132905| 38 
3 | 9.773190|9.905832] |9.867358|10-132642| 37 
24 | 9.773361|9.905738|. |9.867623|10.132377 | 36 
23 | 9-77353319-905645|__|9.867887[10.132113| 35 
26 | 9.773704 9.905552] [9.868152|10.131848 | 34 
07 | 9:778875 9:90545 9.868416|10.131524| 33 
28 9.774046 9.905365 9.868680}10.131320| 32 
3 | 9.774217|9:905272) [9.868945|10431055| 31 
32 | 9:774388[9.905179 9.869209|10.130791 30 
Co-ſme | Sine | | Co-zang. [Tangent *| M 
Degree 53. | 


| Co-ſae | 


mmn— 


Sine | Tangent | Co-rang. | 

30 | 6-77438819.905179] [9.869209 10.130791 | 30 | 
31 | 9-774558[9.905085] [9.364773, 10.130527 | 29 
| 32 | $-774729(9-994992 9000397 110-126263 23 
33 | 9774399; $.904898|. 9.870001] 10.129999 | 27 
34 | 9$-775070|9,904804| |9.870265f10.129735 |.26 
35 | 9775240 9.904711| 9.870329 10.129471 | 25 
36 | 9-775410(9.904617] [9.870793|10.129267 | 24 
37 9:773580|9.904523} - [9.371057 |[10.128943 | 23 
38 | 9-775759,9.904429} 19-871321110.128679 | 22 
39 | 9-77592019.904335] |9871585110.128415 | 21 
40 + 9-776090 9.904241 | 9.371849 10.128151 20 
41 | $.776259|9.904147 9.8721 12|10.127888 | 19 
42 | 9776429 9904953} 9.872376|10,127624 | 18- 
43 | $-77659819-903959} [9872640[10.127360 | 17 
44 | 9$-776768| 9.903864 [#072999 10.127097 | 16 
45 $-776937\9-903770 9.87 3167|10.126833 i5 
46 | 9-777106|9.903676] . [9.373430, 10.126570 | 14 
47 | 9-77127519-903531| [9:373694/10.126306 | 13 
43 | 9:777444|9.903486} |9:873957|10.126043 | 12 
4% | 9-777613|9.903392 9.874220[10.125780 | 11 
50 | 9777781 9.903298] [9.874484|10.125516 10 
51 | 9777959 9903203] |9:374747|10.125253 | 9 
52 | 9-778119|9.903108 9.875010 10.124990 | 8 
53 | 9-718287|9.903013| |1|9-875273{10.124727 | 7 
54 | $778455|9:902919] (9.375536[10.124464 | 6 
$5 9.77862319.902824| _ 19.875799 10.124201 | 5 
56 | 9:778792/ 9.902729] |9.376c63110.123937 | 4| 
57 | 9:778960| 9.902634] 19-376326110.123674 | 3| 
58 | 9-779129(9.902539] [9:876589]10.123411 | 2 
$59 | 9-77929519-902444] [9876851 10123149 I 
60 | 9:77946319-902349| _|9.$77114|10-122886 2) 
| | Co- ſine | Sine | | Co-rang. | Tangent [M | 

Degree 53- "| 


/LC 


© 142 


492 : Degree 37. 
M Sine | Co-ſme | | Tangent| Co-rang. 
_0 | 9 779463|9.902349] [9:377114[10.122885 | 60 
I | 9.779631|9.902253 9877377 [16122623 59 
2 | 9.779798|9.902158] -|9.877640|10.122360 | 58 
3 | 9-77996519-902063] |9.877903[10.122097 | 57 
4 | 9780133|9.901967 9.878165[10.121834 | 56 
_5 | 9-780300|9.901872 9-3878428|10.121572 55 
6 9.780467|9.901776 [9878691 10121309 | 54 
7 | 9730634 [9.901681 9.878953 [10.121047 | 53 
8 9.-78c8o1 |9.901 585 9.3879216|10.120784 | 52 
9 | 9.7809683|9.901488 9.879478[10.120522 | Fl 
10 | 9.781134[9:-901391]__ |9-879741|10.120259 | 50 
It | 9,981301| 9.991298 [3-880003/ 10119997 49 
12 | 9.731467] 9.901202 py 10.119734 | 45 
13 | 9.781634|[9.901106 9.880528|10' 119472 | 47 
I4 | 9,781800'9.901010 9.8380790[10.119210 | 46 
15 | 9.781956/9.900914| _ _|9:881052[10.118948 | 45 
16 9.782132|9:900828 9.381314|[1c.118686 | 44 
I7 | 9.782298|9.900722 9.881576|10.118424 | 43 
15 | 9.782464'\9.900626] [|9.881839|10.118161 | 42 
19 9:782690/9.900529 9.882101 [10.117899 | 41 
22 | 9.782796|9.900433| _|9-3882363\10.117637 | 40 
1 | 9.782961 [9.900337] |[9.882625|10.117375 | 39 | 
22 | 9.783127|9.900240| |9.882886|10.117114 | 38 
23 9.783292|9.900144 9.883148] 10.116852| 37 
24 | 9.783457 9.900047 9.883410(10.116590| 36 
25 | 9.783623/9.3899951 9.883672/10.116328| 35 
26 9.783788 9.899854] |9:383934|10.116066] 34 
27 | 9:783953/9:899757] |9884195|10.115805| 33 
28 9:784118,9.859660] |9.884457|10.115543] 32 
29 | 9.984232 9.899563 90.3847191/10.115281| 31 
39 9.784447|9:399467| _ 9.884980|[10.115020| 30 
| Co-ſine | Sine | | Co-tang. | Tangent | M 
| Degree 52. 


/L] 


/4 7 


493 


Degree 37. 
M\| Sine | Co.fine | [Tangent| Co-rang. | 

39 | 9.784447 |9899467| __|9.884980|10.115025 | 30 
31 9n460 09099970 9.885242|[10.114758 | 29 
32 | 9.78477619-399273] |9.3835503[10.114497 | 28 
33 | 9.784941|9.899175 9.885765!10.114235 | 27” 
34 | 9.785105|9:899c78 9.886026|10.113974 | 26 
35 | 9785269] 9.898981 9.886288|10.113712 | 25 
36 | 9.785433|9.898884 [9886349 10.113451 | 24 
37 | 9.78559119.898787 9.886810[10.113190 | 23 
33 | 9.48576119.898689|  |9.887072/10.112928 | 22 
39 | 9-78 5925(9.898592 9.887333'|10.112667 | 21 
40 0.186088 9.898404| 19.887 594/10.112406 20 
41 | 9.786252 9.898357| bodthet 10.112145 | 19 
42 | 9.738641619.898299] [9.888116|10.111884 | 18 
43 | 9.786579 9.898201 9-388577 10,111623 | 17 
44 | 9:786742|9-898104] |9.888638|10.111362 | 16 
45 | 9.786909 9.898006 19-888899|[10.111101 '; 
46 9-787069|9.8979c8 9.8891 60/10.110840 | 14 
a7 | 9:787232(9.897810| [9.889421 10.110579 | 13 
48 9-787395/9.897112 9.889682|10.110318 I2 
49 | 9-78755719-397614| |9.889943|10.110057 | 11 
$0 | 9-78772019:897 516 9890204110.109796 | 10 
51 | 9787883|9:897418] |9.890465|10.109535 | 9 
$2 9:788c45 (9.897320 9.890725|10.109275 | 8 
53 | 9.788203 \9.897222} [9.890986|10.109014 | 7\ 
54 .| 9788370 9097823] 9.891 248|10.108753 | 6f 
55 | 9-788532|9 897025] [9.891503}46.108493 | 5} 
56 | 9.788694 (9.896926 9.391768|10.103232 | 4 
57 | 9.78885619.896828 9.392028|10.107972 | 3 
153 | 9.78901819.896729 9.892289|10.107711 | 2 
59 | 9.789180 rol 9.892549\1c.107451 | | 
60 9-78934219-396532 9852810110 107190 | © 

Co-fme | Sine | |Co-cang. | Tangemt | M 
Degree 52. 1 


127 


J4l fr 4 


———— — _— 
- - 


— —_ 
494 Degree 38. —t 
M| Sine | Co-ſine | [Tangent| res | 4 
DEP EEE 
1 | 9-789304|9:3896433 bg 10108669 | 58 
2 | 9:-789665 qo} 9.893 3591 [16.106409 | 57 i 
| ono o8aia8ocramt [o8oaerſroaobres [2 | 
5 $.79o149 9856038] [9394111 16.105889 31 
6 $-790310/9.89 5939 9094370 ng | - 
7 | 9.799471 p0o094o 45 th:t635c8 [35 
8 | 9:-790632|9.895741] $895152[10:164844 | 51 
| prog portal Baogaalraogy [36 | 
1019: $95443 9.895672 "re 328 [42- 
_ 979111 519.5 5 9.895932] 10.404068 148 
Lo et et iy 4 ho; WR 4 = rene 47 þ 
13 | 9-79143 9095244 _ (9.856452 16.103348 | 46 
P4 -Jth445 bo 54avy 5.896002 10.1 8 [45 
15 | 27992 - 1945] [9.896971] 10.103028 | 44 
16 | 9.791917[9 i, 9.397231| 16.102769 | 43 
17 | 9.79207719- W $97491\t0.102509 | 42 
18 | 9.792237/9-B94749) 9.894531110.102249 |g1 
19 | 9.792397 rr | (had hhpons 4o 
20 209235708 9434 "j-= 
_ 9894146 9.398270|t0.10173 39 
21 Seb 6| g 4440 9.8 98530|10.101470 | $8 
22 | 979207 494139] es 1 10.101211 | 37 
23 | 9-793935 gt 9.399049[10:100951 | 36 
24 | $:793195\9: MCs [3355998 10.t00692 | 35 
2] | API Nt 5859588 16-100432 | 34 | 
26 [979531 Papa) PIPp To aonNEs | 
27 | 9.793673 /9.B93 9.900086|10.69991 3 |42 | 
| 28 ig qr {ot 5.0 0346| 10:099654 | 31 
29 | 9.793991 $110:099395 | 30 
= 5.594149 (9. 93544 LL A OL [22 
| Co.ſine | Sile | *|Co-rang. | Tangent " 
Degree 51. 


3h 


LJAl 


Degree 28. 


oo" 495 
M\ Site | Co-ſme | | Tangent | Co-tang. 
39| 9.794149|9.893544] [9.9006c5]10.095395 | 30 
31 | 9.794308 9.893444] [9.900864 |1c.059135 | 29 
32 | 9794467 [9-893343] |[9-901124[10.098876 | 28 | 
33 | 9-79462619.893243] [9-901383[10.098617 | 27 
34 | 9:794784|9.853142 9.901642|10.098358 | 26 
35 | $79494219.393041 9.901901 |16-298099 | 25 
36 9795101 [9892940 9.902160} 0.97839 | 24 | 
37 | 9-795259|9-892339] [|9:902419|10.c97580 | 23 
33 9:795417 |9.892738} 9.902678|10.097321 | 22 | 
39 | 9:795575|9-892637 4a FOR 21 
40 | 9.79573319.892536] [9:903196[10.096803 | 20 
41 | 9:795891 19892435] (9.9034 55|10.096544 | 19 
| 42 | 9-79604919-392334] (9:903714|10.096285 | 15 
43 | 9$-79620619.392233] [9:903973}10.096027 | 17 
44 | 9.796364|9.892132| | dIoqEIN 1609 976s 16 
45 | 9.79652119-892030] 19.904491110.09550g | 15 
46 | 9-79667819.891929] |9:904750|10:095250 | 14 
47 | $79683619.391827| _ [9.905008110,094991 | 13 
| 48 | 9:79699319-891726] |9.905267110.094733 | 12 
49 | 9:797150(9.391624 4 6{m ym w< ip i 
$0 | $:79730719.391322| _ [9.905784[10.094215 | 1 
51 | $-797464|9:891421] [|9.906043|10.093957 | 9]. 
32 | 9797621 [9.891319] [|9.906302|10.093698 | 8 
53 | 9:797777|9-891217] [9.906560/10.093440 | 7 
34 92991924 2094105) 9.906819|10.093181 | 6 
35 | 9798091 |9:891943] |9.907077|10.092923 | _5 
36 | 979824719; M| 9-907336/10.092664 | 4| 
7 | 9-7984c319.890809} 19:907594[10.092406 | 3, 
$8 | 9:798360|9:890707| |9.907852|10.092147 | 2 
359 | 9:798716{$.890605 9.908111|10.c91889 il 
'V! 9:79837219.890303| |[9:908369110.091631 | © 
'| Coofine. | Sine | | Co-rang. | Tangent | M 
Degree 51. 


17.7 


\ 


o 


| 496 Degree 39. fas 
_ SK 5 . . 
M| Sine | Co-ſme| | Tangent | Co-tang. | 
_o | 9:79887219-890503| _ |9.908369\10.091631 | 60 
1 | 9.799028|9.890400] [9908627] 10.091 373 | 59} 
| 2 | 9.799184|9 $90298 9.908886|10.091114 | 58 
3 | 9-79933919-390195] 19.909144|10.090856 | 57 
4 | 9:799495|9. 890093] [9.909402|10.090598 | 56 
_'5 | 9-79965119.889990| |9.909660|10.090340 | 55 
6 | 9.799806|19:889888] [|9909918|10.090081 | 54 
7 | 9799961 [9.889785] [g910176|10.089823 | 53 
| 8 | 9.80c117 [9.88968 9.910435}10.089565 | 52: 
9 | $.800272\9,839579 9.910693|10.089307 | 51 
10 | 9.80042719-889476] [9.910951|10.089049 50 
11 | 9.800582 9.389374 9.911209|10,088791 |49 
12 | 9.800737 |9.889271 9.911467|[10.088533 '48 | 
13 | 9.80u89219.889167 9.911724}10.088275 | 47 
14 | 9.801047|9.889064 9.911982|[10.o88017 |46f 
i5 9.801201 9.838961 19.912240|10.087760 45 
16 | 9.801356'9:888858 9.912498} 10:087502 | 44 | 
17 | 9.801510|9.888755] [9:912756|10.087244 | 43 | 
18 | 9.801665 |\9 888651 9.913014110.086936 | 42 
19 | 9.801819\9.883 548 9.913271|10 086729 | 41 | 
20 | 9801973 9.888444| 9.913529|10.036471 40 | 
21 | 9.802127(9888341 | [9.913787(10.086213 | 39 
22 | 9.8022$2\9.838 237 9.914044[10.085956 | 38 
.23 | 9.801435:9:388133] [9 914302|10.085698 | 37 
24 | 9.802589| 9.888630 9914560|10039440 36 
25 9.802743 9.337926 $914817110.035183 | 35 
26 | 9.802897 [9.887822] |9915075110,084925 | 34 
27 RY Heal 9915332[10.034668 | 33 
23 0.803204|9.887614 9.915590 10.0344 10 | 32 } 
29 | 9.803357 |9.887510| |9%915847110.084153 |31 
Zo 9:303 51019.587406 _ 9,916104 10,033895 30: 
Co-ſine. | Sine | | Co-rang.| Tangent |M | 
ak  _ Degree-50. 3 


[15 


—_— 


Degree 39. 497. | 
M | Sine . - |» Co-fine | | Tangent| Co-tang. 
39| 9.803310[9.889406] |9.916104|10.083895 | 30 
31 | 9.803564/9.887302] |9.916362|10.083638 | 29 | 
32-| 9g 8c3817\9.3887198 9.916619|10.083381 | 28 | 
33 |,9.803970j9.837093] [9-916876110.093 123 | 27 
34 | 9.804123' 9.897999] 9-917134|10.082366 | 26 
'35 |'9:80427619.836384| [9.917391] r0.082609 | 25 
36 |'9;864428\9.886780| |[9. 317648! 10.092352 | 24 
97 | 9.354581 [9.886675 9-9t7905 [ro,082094, 23 
35 |'9.894734 |9 986571 9; 918162. 10081837 | 22 
33 |'9.854886|9.3886466 9.91$420{10.081 580+| 21 
40 |g:805038 9.386361) 9918677 |15.091323 20 
41 |'g.805rgr 9.336257] [9.918934 10.081066 | 19 
42 9.305343/9.8861.52 9.919191] 10.0Yogcg | 18 
'43.|' 9.805495'9.886c47 99194491 10.080552 | 17 | 
44.| 9.3053647/9.883942] |9.919705[r0.080295 | 16 
43 | 805799. 9.885837| _ 19:919962|10.080038 | 15 | 
46 | g.80595119.885732] [9.920219[10.07978r-| 14 
' 47 | 9.806109\9.885627 9.920476; 10.079524 | 13 
48 | 9.806254|9.83552r| [5:920733| 10099267 | 12 
49. | 9.806406|9.885416] |9.920990|10.o7gorg | 
59 | 9.866357}9.8853r1| [9.921 247110078753 | 19 
5b | | 9 806709)Y. 8$5205] - 9.921 5031/2 0.078496 | 9 
52 | 9.806866 9.885100] [9 921760[10.078246 s 
33 | 9867011, 9.884994} 19 922017110.079983 | 7. 
14 | 9.807162'9.884889] |9.922274|10.077726 6 
15 | 9.807314 '9 884783] __|9:922530[10.077469 | _5 
36 | 9.807464 9884677] 9.922787|10.079213 | 4 
J7 | 9.807615/9.884572 9.923044 0.096956 | 3 
53: | 9807966}9.884466| 9.923300|[1 0.076699 | 2 
J7 | 9.807917 19-884360] 19:923557110.076443 | '! 
60 | 9.808067 |91B84254 9.923813/10.076186 | © 
*| Co-fine | "Sine | | Cocrang., [Tangent M | 
| Degree 50. = : 
"IVE —7 ROT 


Jz9 


£1, 


498 Degree 40. | 
M|\ Sine | Cofw | | Tangent} Co-rang. | 
_© | 9:808067\9.884254| |9923813}10.076186 = 
1-| 9.308218 148] [|9.924070}r0-07 5930 | 59 | 
_ 2| 9-808368/19.884042] [9.9243279h10:075673|' 58 | 
3 | 9.$0851919.883936) 19.924 583jr0.07 5417 | 57 
4 Cue  [9:924839|r06075160 | 56. 
_53 | 980881919.883723] 19-9253296|10.074904 | 55 
6 | ::808969/9.8836r7| [9.925352|10.074647 | 54 
7 - _ 1919.3835Tro} [9.925609[10074391 | 53 
8 | 9 $09269(9.883404| |9.9258653]30.074135 | 52 
9 93099! Pai rid 9.926121] 10073878 | 51 
To 956919-383191]. [9-926378\10.073622 | 50 
It LN 883084 anger 10073366 | 49 
12 | 9.8c9868 [qo 9.9263890|10.0731109 | 48 
13 | 9 810017 287.1] [9:927147}106072853 | 47 
14 | 9:81016619.382764| [|9.927403|10.072597 | 46 | 
15 | 9.8$1031619.832657] [9.927659110.072341 | 45 
16 | 9,810465 9.882550] 9.927915\10,072085 | 44 | 
I7 | 810614 [9.382443 SIS FCRRoTanny 43 
18 | 9.810763|9.882336 9.928427110.,071573 | 42 
19 | 9.810912|9.882228 9:928683[10.071317 | 44 
20 | 9:3810061|9 8821 21} 9-928940{10.071060| 46 | 
21:| 9:811210|9.882014 9.929196|10.070804 | 39 
22 | 9.811353[9.881907 9.929452|[10.070548 | 38 | 
"23 | 9:811506|9.831799 9.929708 10.070292 | 37 
'34 | 9:811655\9.3881692] [9.929964|[1 0.070036 | 36 
25 | 981180419881 584 9.930219{10.069781 3F| 
26 | 981195219881477] [|9.930475|[10.069525| 34 
27 | $$1210019.881369 9.930731 [10.069269 |, 33 
'28 | 9.81224819.881261| © [9.930987 10.069013| 33 
.29'| 9:812396|9881153] [9.931243|10.068757} 3r | 
30 | 9.8125441|9.881 045 9.93149911 0.068501 | 3s f 
| Co-fine | "Sine | | Co-tang.|Tangem | M 
| _ Degree 55. 


| 


— — 


[30 | 


WAY 
_ Degree 40. | 


Sine | Co-fine | | Tatgint | Co-ceng. | 


1 
+> 
\O 
S 


M 
36 | 9312544(9.381045] _ |9-931499| 10.068501 | 39 
1 3! 9.812692 .$80937 9.931755 /10.063245 | 29 
| 32 | 9:$12840|9.886829] [9.932010|10.067989 | 28 
33 | 9-312988]9.88672r] [9.932266110.067734 | 27 
34 petals $6613 [2932523 10.067478 | 26 
'35 | 281328319.380565] [9.93277$|10.067222 | 25] 
36 | 9.81343019.390357]  [9.933033|1 0.066967 | 24 | 
| 37 | 9.813578|9.880289 9.933289 |10.066711 | 23} 
38 | 9813725|9.$80i180|] |99933545/1c.066455 | 22 
39 | 9-81 3$72|9.8380072 9.933800|41 0.066200 | 21 
| 49 | $81401919.879963] [9.934056[10.065944 | 29 
ar 9814166[9.879855 9.934311 |10.065688 | 19 
42 | 9.814313|9.879746] [9.934567|10.065433 | 18 
| 43 9.$14460}9.879637 9:934822|10.0651797 | 17 


44 | $814607|9.879529] |9:935078|10 064922 | 16 
45 | 9.814753|9:879420| |9935333[10.064666 | 15 | 


| 46 9314500 3379311 | 9:935 589f1 0.064411 | 14 
47 9.815046 9.899202] [9.935844 |10.064136 | 13| 
} o. 815193 9.379093] |19:936100j10.063900 | 12 
49 | 9:815339(9.3998984] [9-936355110.063645 | 11 
50 | 9.81548519-878875] _|9-9366t0[10.063389 | 10 
31 | 9.815651 PHO 9936866[18.063134 9 
32 | $815777[9:873656] [9:937121110.062879 | 8 
33 | 9-31592319:878547] [9:937376110.062623 | 7 
54 | $:816069/9.878438] |9:937632|10.062368, | 6 
55 9.81621 5|/$87$328 9.937887110.c62113 | 5 
56 | 9.816361 [9.848219 9.938142\1 0.061858 | 4 
| 9816506 9.878109 9.933397 [10061602 | 3 
58- 810 3219:8779 2 9.938653|10.061347 | 2 
59 | 9.816797 [9.877890] [9.938908[10.061092 | 1 
[5> | 5:81694319-877780] _19.939163110.060837 | 0 
J" |} Co-ſine | "Sine | |Co-rang. | Tangent |M 
_, Degree 49. 
_— "EW. l 
130 


= - > «4 + LL re A 


30 


| $00 20 Degree AL: ly! 
M| Sine |:Co-fine | | Tangent}, Co-tang. 
-0| 9.546943|9.877780| |9.939163130,960837 |'60 
t| 9.317088.9.877670| [9:93 ay 9582, | 59. 
2| 9.847233 9377565|- [9:93 79.495 327 | 
; 3] 9817378 9.877452 9999909 61s FF 
4 | 9.817523 9.577 34" 2183, £0,098 61 
[2 9.81755319. HM 4 [16839562 S210 
6 | 9.819813” 9377120, Fett 10.059397. | 54 
7 | 9817958. ».877009\ 9.949948, 4 33 
3-| 9.818103 £4440 9.94120 (40. 0527 J2 
9 981824719 3769 19-9414 5 0058342 5 |, 
10 | 9.818392'9 876578] _ [9 941713) 19.058287 | 59 
4 9818536,9 876568] 19.92 968 49,958032, | 49 
12 | 9.618681]9.376457] |9942223,10-057777 | 48 | 
113] 9.34 et 9 200A 47 9 0,057 522 #2 
14 | 3.818969,987 9 9427336 10.057267 | 49 
15 | 281811319876 9.94298 10.057012 | 45 | 
46 9.819257 196870 Rn 9.94 J: 10.056757 44} 
t7 | 9.819401 9 387590 19-94; 19.056501 | 43 | 
13 | 9.819545 19:875793] 19:943752{19,056248 | 42 
19] 9.5 54 875682 9944907 [19955993 I 
20 | 981983219 875571} 19-944262119,055728 | 4}. 
2 | 9.31997819373459 [9944517 10-055483 3 
42| 9-3201 1.9 9 375348 9-944771110.055 
23 | 9.32926319:875237] [9945026;10.05497; 37 
24 | 9.32040619.875125 9943281 [10034719 3 
25 | 9.32034919.875014\ |9:945535/10-054464 | 35 
26 | 9.820693jg 874503; [99457 90|19.05420 | ; 
27 | 9.320835 9.374791 | 9 19.053953 | | 
25| 9.82297949.8 746759; 10.0370] | 32: 
£9] 9.82142219.874568 = 16.033445 | 33 
39 | 9.321264;9.87 44 56 10.0 281% 39; 
- X _ y 
Co-jine,"| Sine | — | Tangen s | M' 
A . [ 
== 4b; ; 
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.* Degree 41. 

M Sine - |' Co-ſime | | Tangent| Co-rang. 
3o' 9.821 264|9.874456| _ [9.946308|10.5531 G2 
31 | 9:32140719.374344 (9 947063 10.c52937 
32 | 9.82155019.374232 'G.947317 10.05258 2 
33 | 9321692 |9.874120 9.947572 10.052 123 
34 | 9.821835 5 874008] 9:947826/10.052173 
35 | 9:32197719.873896| _19:248081/10,051919 
36 9.822120[9.873784 9.948325 10.051<64 
37 | 93822262 9873672, 9:343599/[10.051410 
33 | 9822404'9 $73560| [9.943844 10.051 156 
39 | 9:32254519.87 3447] [9:949099/10.05cgot 
49 | 9.32268819.873335| __19.949353115.950647/| 
41 9.822830 '9 873223 9.949607 10.050393 
42 | 9.322972 9.873110 9 945862|10.050133 
43 | 9-323114 9.872598} - [9.950116{10.049384. 
44 | 9.32325519.872385] |9950370'10.649630 
45 | $32339719-$72772| _ _|9-950625'10 049373 
46 9.323538|9.372659 9.950879 '10.04912 1” 
47 | 9-32368019.872546!' |9.951133 10.048867 
48 | 9.823821 [9.872434 9.951388-10.043612 
49 9:823962|9-872321 9.951642|1c.048358 
50 | 9.824104 9.872208 9.951896|10.0481cgq 
51 9.824245|9.872094 9.952150!10.047$50 
52 | 9.82438619.871981 9.952404 1(10.047575 
53 | 9.824527 |9.871868 [9.952639 10,047 241 


Fol 


_— —— 


_ we m_ ww , a ww anxew vw a dT ©$0» S 
lo = Bw + | au ceo | 6 = BW &' | O-4 wolSShHUOMK 
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54 | 9:324667|9.971755 9.952913 10.04708T 
55 | 9.824808|9.871641! [9.953167|10.046333 
56 | 9324949 9.971528] |9:953421/10.046579 
57 | 9.325090[9.871414| [94953675|10.046325 
58 | 9.825230|9.871301 9.953929] 10.046071- 
59 | 9:825370|9.871187| [9-954183} 10:043B17 
60 | 9.82551119-87 1073] !9-954437|10.045563 
Co-ſme | Sine | {|Co-tang.| Tangent [M 
Degree 45. 
L1z3 
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| $02 'Pegres * po 
M| Sine | Co-fine | [Tangent L Co-tang. | 
© | 9.825511 [9.871073] [9:954437[10.045562 | 60 
I | 9.82565119.87 0960] [9.954691|10-045308 | 59 
2 | 9.825791 [9.870846 [9.954945 [19-045054 58 
| 3] 9-32593119.870732] (\9-955199}0044800 | 57 
4 | 9:326071|9.870618] |[|9.955453|19-044546 | 56 
5 | 9-82621119.870504 9.955707[10.044292 | 55 
6 | 9.826351 [9.870390 [9.955961 [10.043038 | 54 
7 | 932649119 879275 9.95621 5110-43784 | 53 
8 | 9.326631 [9.870161 9.956469110.04353t1 | 52 
9 | 9:326770|9.870047| [9.956723|10-043276 | 51 
10] '9:82691019.$869933| _19.956977110.043023 | 50 
11 4 9:327049/9-369818| [9.957231|10.042769 | 49 
12 | 9.827189|9.869704\ [|9.957485|10-042515 | 48 
13 | 9.82732819.369539] 19.957739110-042261 | 47 
14 Lam ALI 04h M4434 10.042007 | 46 
15 | 9:327606|9.869360| - [9-958246110-041753 | 45 
16] 9.82774 5|9-869245]| (9 958500|10.041500 | 44 
17 | 9:327884 [9.869130 9.953754[10.041246 | 43 
18 | 9.82802319.869015} |9.959008|10 040992 | 42 
19 | 9.828162[9.868900] 9.95 9262|10.040738 | 41 
20 | 9.82830119.868785) 19-959515110.040485 | go 
21 | 9.828439|9.868670 9.959769|10.040231 | 39 
22 | 9828578|9.868553]} [9.960023[10.039977 | 38 
23 | 9.82871619.368439} j9-960277[10.039723 | 37 
24 | 9-82885519-868324] [9.960530|[10.039469 | 36 
25 | 9:828993|9.868209 9.96c784|10,039216 35 
26 | 9.829131 [9.868093 9.961 038|10.c38962 | 34 
27 | 9.829269 9.867978 9.961291 [10,038608 | 33 
28 9.829407|9.867862 9.961545{1 0.038451 | 32 
29 | 9829545 money 9.961799|10.038201 | 31 
-4.36 9-329683|9.867631 9.962052 10.037947 | 30 
| \ Co-ſme | Sine | | Co-tang. | Tangemt | M 
Degree 47. 
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Degree: 42. 5o 

M | Sine | Co-ſine | | Tangent | Co-tangp. | 
30 9-829633|9.367631| [9.962052] 10.037947 30 
31 | 9.329821 |9.867515 9.962306|10.037694 | 29 
32 | 9-32995919.867399] [|9-962560[10.037440 | 28 
33 | $83009619-367233] [9.962813110.037187 | 27 
34 | 9.330234, 9.367167 9.963067|10.036933 | 26 
35 | 9339372 9.867051| 9.95332010.036580 25 
36 | 9 $30509/9.866935] [9:963574|10.036426 | 24 
37 | 9.330646|9.866819 9.963827 [10.036173 | 23 
38 | 7.830784|9.866703] [9.964081 10.035919 | 22 
39 | 9:330921|9.366586 9.964335|10.035665 | 21 
40 9:33105819. 866470 9:964588|10.035412 | 20 
41 | 9.831195 [9.866353] |9.964842|10.035158 | 19 
42 | 9.831332 9.866237] |9-963095[10.c34905 | 18 
43 | 9:831469]9.866120] [9.965348[10.034652 | 17 
44 | 9.831606|9.866004 9.963602|10.034398 | 16 
45 | 9:33174219.865837 9.965855110.034144 | 15 
46 | 9.831879,9.865770| |9.966109/10.033891 | 14 
47 9.832015 |9.86565% 9 966362/10. 033638 | 13 
48 | 9.832152|9.865536} |9.966616[10.033384 | 12 
49 | 9.33228319.865419 9.966869{10.033131 | 11 
. 50 | 9.383242519.865302 [0.067122 10.032878 | 10 
51 | 9.33256119.865185 9.967376(10.032624 | 9 
52 | 9.332697 [9.865068 9.967629|10.032371 | $ 
53 | 9.383283319.864950 9.567883|10.c32117 | 7 
54 | 9-332969(9.364833 9.968136|10.031864 | 6 
55 | 9:83319519.364716 9.963389110.031611 | 5 
56 | 9.833241|9.864558 |5.968643110.031357 | 4 
57 | 9:833376|9.364430 5 066896 10.031104 | 3 
58 | 9.833512|9.864363; 9.969149110.03 30851 | 2 
59 | 9833648|5:364245] [9 969403/10.03<597 | 1| 
60 | 9833783|9864127| _[9.969556|10.c30344 |_0 
Co-ſine. | Sine | | Co-rang.| Tangent |M 
Degree 47- = 
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504 * Degree 43- 
M | Sine | Co-ſme | | Tangent | Co-tang. 
0 9:833783|9.864127| [9.969656|19.030344 60 
: 9.833919 9.864010 9.969909] ro.03cog1 | 59 
2 9.834054 9.863892 9.970162[10.029848 | 58 
. 9.834189 9.863774] [9.970416|10.029584 | 57 
| + | 9:834324|9.863636] |9 970669|10.029331 | 56 
- 9.83446019.863537 9.970922110.029078 | 55 
7 9 83459519 863419] [9.971175[10.028827 | 54 
| g 9.834730 LNeaIGal 9.971428|10.028591 | 53 
9.834365 9.863183 9.971682|10.028318 | 52 
| ? | 9.834999|9863064| [9.971935|10.028065 | 51 
1 | 9.835134/9.862946| \9.972188110.027812 | 50 
It | 9.835269{9.862827| [9:972441[10.027559 | 49 
[12 | 9.835503|9.862709] |9.972694[10.027306 | 48 
[13 | 9.835538/9 862590] [9.972948|10.027052 | 47 
I14 | 9.835672|$9.862471 9.973201|10.026759 | 46 
15 | 9.835806|9.852353] 19.973454[10.026546 | 45 
[15 | 9835941(9-862234] [9.973707 [10.026293 | 44 
17 1 9.836075 9.862115 9.973560|10.026040 | 43 
18 9.836209 9.861996 9.974213|10-025787 | 42 
19 | 9.836343\9:861877] [9.974466|10.025533 | 41 
20 0:836477|9.861757|__ 9.974719\10.025280 | 40 
21 | 9.836611|9.861638 '9.974973[10.025027 | 39 
22 | 9.836745 9861519] {9 975229|10.024974 | 35 
23 | 9.836878, 9 861399] {9.975479'10.024521 | 37 
24 | 9.837012|9.861280 [9.975732 10.024268 36 
25 | 9.83714619.861161 9.97 59384!10.024015 | 35 
26 9.83727919.361041 9.976238 10.c23762 | 34 
27 9.8374 1219860921 9.976491 10.0235c9 | 33 
28 | 9837546'9.860802] [9.976744 10.023256 | 32 
29 g.837679\9.860682 (9976997 10.023c3 31 
32 | 9 $3781219.860562] _ [9.977250 10 022750 | 32 
| Co-ſine. | Sine | | Co-rang.| Tangent | M 
| Degree 46. | 


J36 


# Degree 43. 495 
M| Sine | Co-ſine | | Tangent | Co-rang. 
30 98378$12|19.860362] |9.977259|10.c22759 | 30 

{31 9.337945 9.860442] | 9-977 503 10.022497 | 29 

| 32 | 9:838c78 (9860322 9.977756, 10.022244 | 28 
33 9.838211 9.860202 9.978009|10.021991 | 27 

1 34 | 9.838344|9-860082]| 9.978262|10.021738 | 26 

| 35 | 9838477|9:859962] __|19.978515110.021485 | 25 
36 9838009 9.859842] 9.97 $768' 10.021232 | 24 

{ 37 | 9:338742|[9.859721 9.979021|10,020979 23 | 

+38 | 9.838875|9.859601] [9.979274|[10.020726 | 22 
39 | 9:383900719.859480] |9.979527|10.020473 | 21 | 

q 49 9.839140[9.859360 9.979780|10.020220 | 20 | 

141 | 9:339272|9.859239] |9.980033|10.019967 | 19 

1 42 | 9339484 9.839118) |9.980285|10.019714 | 18. 
43 | 9-383953619.3538998] [9.980538|10.019461 | 17 | 

{ 44 | 9.839668|19.858877 9.98079 1|10.019209 16, 

[ 45 | 9: 839800|9.858756 9.981044[10.018956 | 15 
46 | 9. 839932 9.858639 9.981297|10.,018703 | 14 
47 | 9:840064|/g,858514] |9.981550|10,018450 | 13 | 
48 9.840196|9. 858398 9.981803'10.0181 97 12 
49 | 9:840428|9.858272] |9 982056[10.017944 | 11: 
$0 | 9840459198581 50] _19.982309110 017691 | 10 
51 9.840591|9- 858029 9.982562[10.017438 | 9: 
52 | 9.840722|9.857908 9.982814|10-017185 | 8. 
53 | 9.340854 9.357786] 19 983067|10.016933 | 7 

{ 54 | 9.840985|9.857665 9.983320|10.916683 | 6' 

| 55 | 9:84111619.857543| __[9-983573|10.016427 | 5 
56 | 9.841247|9.857421 9.933326, 10.016174 | 4 | 
57 | 9.841378| 9.857300 9.984079, 10.015921 | 3 
58 | 9.3841509|9.857178 9.984331 |10.015663 2 
59 | 9:841640/9.857056] [|9.984584/10.015416 | x 
60 | 9.841771 [9.856934] [9584837 |10.015163 0 

Co-ſme | Sine | {|Ca-tang. | Tangent M | 
Degree 46. 
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g5ob Degree 4& © | 
M Sine | Co-fme | | Tangent| Co-cang. 
® | 9.84177119:356934 | |9:984837|10.015162 | 55 
1 | 9.841902|9.856812 9.985090|10.014910 59 
* | 9842033|9.856690] |9.985343|10.014657 | 58 
3 | 9.842163[9.855568 9.985596|[10.014404 57 
4 | 9.842294|9.85644 5 ee ws I0.014151 | 36 
_ | 9.84242419,856323 9.986101|10.013899 55 
6 198425 35 9 836201| - |9.986354|10-013646 | 54 
7 | 9.842685|9.856078 9.986607| 10013393 53 
8 | 9.8428151|9.855956 9:986859|10.013140 | 32 
9 | 9.842545(9:855833 9.987112|10.012888 51 
q 10 | 9.843076 9.855710] _ 9.987365 10.012635 | 56 
Il | 0.843206|9.$55588 9-987618]10.012382 49 
12 19.843336|9.855465] 19:987871 [10.012129 48 
13 | 9:84346519-855342] [9:988123110.011877 | 47 
14 | 9:843595|9-855219 been 10.011624 | 46 
15 | 9:34372519855096] 19.988629|10.011371 | 45 
16 | 9.843855 9854973] |9-988882|10.011118 | 44 
[7 | 9.843934 9854850 9-9891 3&[10.010866 | 43 
i8 | 9.844114 9.854727 9.989387 [10,010613 | 42 
19 | 9.844243/9-834603] |9.985640|10.c10360 | gr 
20 | 9.844372 9.854480 9.989893\10.010107 | go 
21 | 9.844502/9.354356] |9-990145|10.009855 | 39 
; 22 | 0.844631 [9.854233 [2990358 [0.009602 | 38 
23 | 9 844760(9 854109 |9.990651110.009349 | 37 
24 | 9.844389'9.853986] [9.990503|10.009096 | 36 
25 | 9.84501819.853862] [9.5911 56|10.008844 | 35 
26 | 9.845147\9.853733] [9-991409|10.008591 | 34 
27 | 9.845276|9.853614 9.991662 |10.008338 | 33 
.23 [9.845404|9-$53490 9.991914|10.008086 |32 
29 | 9.845533|9-853366] [9.992167|10.007823 | 31 
30 [9.845662|9 853242 9.992420] 10.007580 | 3a 
Co-ſne | Sine | |Co-rang.| Tangent | M 
uh Degree 45-_ | 
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_ er a 4 ————  — 
Degree 44- | 507 
| M | Sine | Co-ſine | | Tangent Co-tang. 

3o | 9.845662|9.853242| | 9.992420|10.007580 | 30 

| 31 | 9-845790| 9.35311 9:9923672|10.007328 | 29 

32 | 934591 919-852994 | $:992925119.007075 | 28 

33 | 9:346047|9-852869] | 9-993178|10.006822 | 27 

34 630080268, 9.993430\10.006569 | 26 

35 9.846304 (9.352620 9:993683 10. 006317 25 

36 | 9:846432/9.852495| | 9:993936'r0.006084 | 24 

37 | 9.846560] 9852971 | 9:994189/ 10.0058 | 23 

38 | 9.346688|9.852246| | 9:994441[10.005559 | 22 
| 39 | $846816}9.852122 NN 1091908 21 
| 40 | 9346944\9.$51997] | 9:994947}19.995c53 | 20 

41 | 9.847071|9-853872| | 9.995199| 19004801 | 19 

42 | 9847199/9-851747 9:5993452/10.004548 | 18 

43 984732719 5 phe 9.99570t[10.004295 [17 

44 9.847454\9.351497 | 9999959 |10.004043 1G . 

45 | 9:847 582|9.851372} | 9.996219119.003790 | 15 

46 | 9:347709/9-851246] | 9.996463/10.003537 | 14 

47 | 9.847836|9.851t121 9.99671 5}10.003285 | 13 

43 | 9-3847964(9.850996| |} 9.996968} 10.003032 | 12 
{ 49 | 9348091 [9.850870] | 9.997220|10.002779 | 11 

50 | 9:848218|9.850745] | 9.997473/10.002527 | 10 

51 | 9.848345 |9-3850619; | 9:997726[10.002274 | 9 

52 | 9848472 9350493 9:997979|10.002021 | 8 

53 | 9:34859919.850367 9.998231 [|10.001769 | 7 

54 | 9-848726|9.850242] | 9:998484|10.001516| 6 

$5 | 9:84885219.850116| | 9:998737|10.001263 | 5 

56 | 9.848979}9-849990| - | 9.998989|10.cotcit | 4 
| 57 | 9.849106 9.849864 9.999242|10.001758 | 3 

53 | 9.849232|9-849737] | 9-999495[10.000505 | 2 

59 | 9.349359\9:849611} | 9.999747|10.000253 | 1 

60 | 0:849485)9.849485 1 0.000000 10.000000 | © 
1 | Co-ſine { Sine | | Co-cang. [Tangent |M 
| Degree 45. _ 
| #.FMT-& 
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Some Books ſold by W:; Freeman at the Ar- 
tichoke zext St. Dunſtan's Church in 
Fleet-ſtreet. 


R Ep-* in the Court of King's-Bench from 
12th. to the 30th. Year of the Reign 
of our late Sovereign Lord King Charles II. in 
3 Vol. Takenby F. Keble of Grey's-Inn, Eſquire ; 
with new and-uſefull Tables. to all the 3 Vol. 
Sheppard's Preſident of Preſidents, $*. 
Zenophon's Hiſtory of the Afﬀairs of Greece, in- 
ſeven Books, 'being a Continuation of the Pe- 
loponneſian War, from the time where Thucydides 
ends, to the Battel-at Mantinea; to which is 
' prefixed an Abftraft of Thucydides, and a brief 
Account of the Land and Naval Forces of the 
ancient Greeks, "Tranſlated from the Greek by 
Fobn Newman. TY" | 

The Inſtitution and Life of Cyrus the Great, 
written by the famous Philoſopher and General, 
Zenophon of Athens. Tranſlated'by F. Digby and 
F. Norris. - 

Holy Devotions with DireQtions to Pray : 
Alſo a Brief Expoſition on the Lord's Prayer, 
Creed, Ten Commandments, ſeven Penitential 
Pſalms, and the ſeven Pſalms of Thankſgiving, 
by the Right Reverend Father in God Lancelot 
Andrews late Biſhop of Wincheſter. 

Daily Exerciſe for a Chriſtian, or a Manual 
of Private Devotions, as well for every day in 
the Week, as upon Particular Occaſions, by | 
F. Bridal, Senior, Eſq; late of the Rolls. 

A New Years Gift compoſed of Prayers and 
Meditations with Devotions for ſeveral Occa- 
ſions; the whole ſix parts compleart. 


The 


A Catalogue of Books. 


The O14 Religion : A Treatiſe wherein is laid 
down the true State of the Difference betwixr 
the Reformed and Roman Church. Serving for 
the Vindication of Our Innocence, for the ſetling of 
Wavering Minds, for a Preſervation againſt Po- 
piſh Inſinuations. By the Reverend Father in God 
bl Hall late Lord Biſhop of Excefer, and at- 
terwards of Norwich. 

The Manners of the Iſraelites in 4 parts. 1. 
Of the Patriarchs. 2.Of the Iſraelites, after their 
coming out of Egypr, untill the Captivity of Ba- 
bylon. 3. Of the Fews, after their Return from 
the Captivity, untill the Preaching of the Goſ- 
pel, in 12". 

The Means to preſerve Peace in Marriage ; 
being an ingenious Treatiſe written (Originally 
-— — by the Authour of the Rules of Ci- 
VILE). 

he Penitent Pardoned, or a Diſcourſe of 
the Nature of Sin and Efficacy of Repentance, 
under the Parable of the Prodigal Son, by Dr. 
Goodman. 

An infallible way to Contentment in the 
midft of Publick and Perſonal Calamities, toge- 
ther with-the Chriſtians Courage and Encou- 
ragement againſt evil Tidings and the fear of 
Death. 

Argalus and Parthenia, by F. Quarles. 

Nanis Hiſtory of Venice, Fol. 

Hiſtory of the Government of Venice, $. 

Policy of the Venetians, 12*. 

The Miſtaken Beauty, a Comedy. 

The Dutcheſs of Malphey. 

The Empreſs of Morocco, a Farce. 

The Court of the Gentiles in 4 parts com 
pleat, by Theophilus Gale. 
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